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SAFE METHODS OF CAR HEATING will be positively 
required in Maine after the close of this season. The 
law passed in that state in 1889 provided that any 
method of car heating must be approved by the Rail 
road Commission before use, and that “in no event 
shall a common stove be allowed in any passenger, 
mail or baggage car.” Under this law, the Commis- 
sion followed the example set by the Massachusetts 
and New Hampshire Commissions, and approved 
various methods of heating by independent heaters. 
In a circular just issued, the Commission says that 
under this law they have approved of systems of 
heating but little safer than the common stove, and 
that after June 30, 1892, “no method of heating cars 
will be approved which, in the opinion of the Board, 


will not reduce the danger by fire to passengers and 
employees to a minimum.” 


THE AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERS is meditating two new departures of some 
importance; the one being a convention at San 
Francisco next spring, a special train for the round 
trip being hired for a month at a total cost for all 
traveling expenses of $300 per member, and the 
other a considerable increase of the dues, the en- 
trance fees being made $25 instead of $15 for mem- 
bers and associates, and $15 instead of $10 for 
juniors, and the yearly dues being raised $5, making 
them $15 and $10, instead of $10 and $5, As a 
partial return for this increase, however, the yearly 


transactions will be delivered to members bound 
instead of unbound. 


Tak MEXICO MAIN DRAINAGE TUNNEL is now 
being advanced at the rate of 600 lin. ft. per month 
and the canal approach thereto, at the rate of 300,- 
000 cu. yds. per month. These rates will be increased 
in the near future and it is considered that in 30 
months at the furthest, the waters of Lake Texcoco 
will be drained off, thus freeing the city from the 
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danger of inundation which continuously threatens 
it, and at times overwhelms it. In the mean time 
extensive local drainage works within the city are 
shortly to be undertaken. 


THE TRUNK LINE PASSENGER TRAFFIC (first and 
second class) has been partitioned by Commissioner 
GoppDARD as follows : New York Central, 33% ; Penn- 
sylvania Railroad, 25; Erie, 15; Baltimore & Ohio, 
11g; West Shore, 6; Lackawanna, 514; Ontario & 
Western, 3, and Lehigh Valley, 3 The immigrant 
traffic out of New York is divided equally among 
the several roads. In this new arrangement the first 
and second class passenger traffic is evened up by 
the immigrant traffic. The New York Central road, 
for instance, is likely to do a great deal more first 
and second class passenger business than its allotted 
percentage. Its passenger business to Chicago in 
recent years has stood as follows: 

Ist class 


through 
to Chicago. 


Ist and 2d 
class to and 
beyond Chicago. 
31.14 


35.80% 
38.39% 
32.73% 
38.57% 


1887 
1888..... 
1889, 

1890 (strike) 
1891 (3 mos.). 


THE GREAT LAKES are for the present growing 
lower every year. According to the report of Gen. 
O. M. Por, U.S. Engrs., the level of Lake Huron 
was in June, when the water is peg pg 


The Sault Canal now shows a depth of 14 ft. 4 ins. 
only. There is very naturally a good deal of alarm 
among shipowners at this progressive diminution, 
but it appears to be due only to the fact thatthe 
rainfall also has been below the normal, and in all 
probability will shortly cease. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a derailment, Oct. 14, at Hicksville, Ind., 
on the Baltimore & Ohio R. R. The train consisted 
of the engine and tender, baggage car, smoking car, 
sleeping car, ladies’ car and the private car of Vice- 
President Kine. The whole train left the track, and 
the sleeper, ladies’ car and the private car went over 
an embankment. The smoker and baggage car were 
not detached from the engine. Two passengers were 
killed, three were seriously injured, and several were 
slightly injured, Mr. Ktnc being among the latter. 
On Oct. 9 while an eastbound freight train on the New 
York, Lake Erie & Western R. R. was running be- 
tween Ridgewood Junction and Ridgewood, one of 
the cars jumped the track, and fouled the westbound 
track, when it was run into by a work train. The 
engine of the work train was wrecked, and the fire- 
man killed. A crossing accident occurred on the 
Long Island R. R. at Flushing, N. Y., Jast week. An 
electric car was crossing the tracks just after an en- 
gine and one freight car had passed, when it was run 
into by a number of cars which had broken loose 
from the front part of the train. The electric car 
was wrecked, andy 2 passengers seriously injured. 
The gateman claims that the engine driver did not 
give the signal whistle indicating “train broken,” 
until he had passed the crossing. 


A BROKEN PISTON-ROD interrupted the eastward 
trip of the Sound steamer Connecticut of the Provi- 
dence line on Oct. 12, fortunately without damage 
to the vessel or her passengers. The Connecticut is 
a paddlewheel steamer equipped with a peculiar 
type of oscillating compound engine with inclined 
cylinders. Members of the American Society of 
Mechanical Engineers who were on that steamer 
last summer in going to or from the Providence 
Convention will remember the engine and the com- 
ments made on the bending strains which are 
thrown on the piston rods in oscillating the heavy 
low-pressure cylinder. 


A HIGHWAY BRIDGE, near Lima, O., gave way, 
Oct. 4, under a heavy threshing machine. Two men 
were killed. 


A NEW DRY DOCK FOR THE NAVY-YARD at Brook- 
lyn, N. Y., is proposed by the Navy Department. The 
sum of $500,000 is to be applied to this purpose, and 
the dock will be a timber dock similar to the one 
last built. The present demand upon the two docks 
now in use is much more than they can meet. The 
engineer of the yard Mr. AsseRson, necommends 
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that it be located next to the timber dock, 
where there is 26 ft. ef water, and where the pump 
ing plant now in use can be made to serve both 
docks at acomparatively slight cost for connections. 
The probable length of the dock will be 600 ft 


new 


THE CANADIAN SOcIETY 0! 
now has a membership of 40, against 588 a 
ago, viz.: 281 members, 105 associate members, 
sociates and 172 students; 16 members, 2 associate 
members, 13 associates and 20 students were 
to its rolls during 
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75 as 


added 
the past year. The dues of stu- 
dents are only $2 per year, of members, $8 ard $10. 


STEEL TIES, made by the Standard Metal Tie & 
Construction Co., of New York, were placed in the 
track of the Chicago & Western Indiana Railway in 
October, 1889. Mr. Joun W. CLARKE, 
who placed them in the track, now makes a report 
upon them, of which the following is an abstract: 
He finds that the total expense on 1,000 lin. ft. of 
track laid with the Standard steel tie, during 19 
months was $45.50. The greatest part of this was 
expended in the first surfacing up in soft ballast to 
bring the steel ties to the elevation as the 
wooden ties alongside. During the same 19 months 
the cost of labor alone on the 1,000 ft. of track along 
side laid with wooden $210.25. This was 
equal to a saving in labor alone sufficient to purchase 
65 new steel ties. The track was exposed to a very 
heavy traffic, but Mr. CLARKE says that the part laid 
with the Standard tie was ‘‘ not only safe, smooth 
and pleasant to ride upon, but the ties were a money 
saving device, and should commend themselves to 
railroad men from that standpoint.” He adds that 
by reason of the rail being held rigidly upright, the 
life of the rail was increased a good many per cent. 
He also observed that there was less oscillation and 
vibration in the engines and cars passing over them, 
especially in heavily loaded cars of yielding material 
like grain. He believes that rolling stock would also 
have a longer life for these reasons. A description 
of the Standard tie, with a report from Mr. CLARKE, 
was given in ENGINEERING NEws, Feb. 7, 1891. 
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same 


ties was 


THE CRAMP SHIPBUILDING Co., in Philadelphia, 
has commenced work on its new yard, which will 
have a frontage of 1,200 ft. on the Delaware Riverand 
be 3,000 ft. deep. The largest dry-dock in America is 
to be built here, made in two sections so as to be 
capable of docking two vessels at once. There will 
be also seven landing ways, each large enough to 
admit of the simultaneous building of ships-of-war 
of the Philadelphia or Chicago type. Twenty-five 
acres have been devoted to the erection of the ma 
chine and erecting shops, boiler-houses, &c. The 
area of this new yardin the lower part of the city 
will be eight times larger than the present yard of 
the company, from which so many yood ships have 
been launched. 


THE AMERICAN STEEL BARGE Co., of Buffalo, 
N. Y., has increased its stock capital from $2,v00,- 
000 to $4,000,000. This company builds the ** whale- 
back ” barges, and Capt. MCDOUGALL says that his 
company will shortly be at work on eight new ves- 
sels, six of them to be steamers. The yard can now 
turn out a barge complete in 60 days, and will shortly 
do this in 30 days. Work isto be shortly commenced 
ona passenger ship, 450 ft. long, to run between 
Duluth and Buffalo. The yard will turn out this 
winter 16 steamers and barges of an aggregate ton- 
nage of 50,000 tons. 


THE PHILADELPHIA CAR SERVICE ASSOCIATION, 
Mr. J. E. CHALLENGER, manager, has for its busi- 
ness the speedy discharge of freight cars. The re- 
port for the first year of its existence, ending Aug. 
31, 1891, shows that the company has handled 
802,920 cars in that time. Each of these cars was 
detained an average of 1.44 days, as compared with 
an average of 344 to 4 days, the usual delay prior to 
the advent of this company. To handle each car 
costs an average of 4,), cts., and it is expected to 
reduce this to 24% to3cts. for the next year. For 
lumber and coal the average detention was less thaa 
14 days. The gross operating expenses amounted 
to $34,798 for the year. The net collections from 
charges to the consignees for failing to unload 
freight within the time prescribed by the associa- 
tion amounted to a little more than the expensés 
named. The purpose of the association is not 
revenue, but “to keep the wheels moving” in the 
interest of owners. 
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Pecos Valley Cenals. 


BY HERBERT M, WILSON, M. AM. SOC. C, E. 

The Pecos River rises in the northern part of New 
Mexico, northeast of Santa Fé, and flows ina south- 
erly direction to the neighborhood of Fort Sumner, 
N. M., after which its course is a little to the east of 
south across the territorial line into Texas, in which 
state it finally joins the Rio Grande. It is a moun- 
tain stream subject to alternate flood and drought 
until it reaches the neighborhood of Roswell, 
N. M., whence for a distance in a straight line of 
about 100 miles in a due southerly direction its 
course is so tortuous that the length of the river is 
probably 250 miles. This portion of the river is fed 
by numerous springs which generally enter it along 
its bed following the limestone strata of the conn. 
try. These springs represent the drainage from the 
eastern slopes of the Capitan, Sierra Blanca, Sacra- 
mento and Guadaloupe mountains, andthe water of 
the upper river which disappears below Fort Sumner, 
The rainfall in the Lower Pecos Valley is from 12 to 15 
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ins. per annum, though it is much greater than this 
higher up the valley and somewhat less as the river 
enters Texas. Likewise as the valley diminishes in 
altitude from the high mountains at the head of the 
river near Santa Fé to the level lands in Texas the 
temperature varies from that of a northern temper- 
ate zone country to one having nearly a semi-tropic 
climate. That portion of the valley in which the 
great irrigation canals are situated is subject, how- 
ever, to frosts, so that while it is well suited to grape 
culture, citrus fruits cannot be raised with any 
surety. In this portion of the valley while the sum- 
mers are very warm the winters are not cold; some 
snow falls every winter in the neighborhood of Ros- 
well, but further south it rapidly disappears. The 
rain occurs mainly in June, July and August in the 
form of showers and is extremely variable and un- 
certain. 

The lands of the Pecos Valley between Roswell, 
N. M., and Pecos, Tex., which latter town is 30miles 
south of the territorial line, are broad and level, and 
are probably the best agricultural lands in the 
State. They are of the choicest limestone soil, and 
their total area is nearly 1,000,000 acres, of which 
fully 400,000 acres are below the level at which it is 
practicable to deliver water from the Pecos, In their 
natural condition these lands are for the most part 
covered only with a scant growth of Gramma grass, 
while in the lower portion of the valley, especially 
below the town of Eddy, the land is covered chiefly 
with grease wood, the roots of which are not in the 
way of the plow, and by mesquite, the value of the 
roots of which for kindling wood fully compensates 
for the expense of grubbing. In order to irrigate 
these lands the surface requires no leveling for the 
distribution of water, the natural slopes toward the 
river to the south being just sufficient to afford 
every facility to make the practical work of irriga- 
tion comparatively inexpensive. 

The lands of the Pecos River may be divided into 
three principal sections or divisions, The first ex- 
tends from the mountain region northeast of Santa 
Fé to Fort Sumner, and is a country the altitude of 
which is too great to be well suited to agriculture, 
though it furnishes some of the best grass lands for 
eattie raising to be found anywhere. The second ex- 
tends from Roswell, which is on the Hondo River, to 
Seven Rivers, and broadens out intoa plain contain- 
ing thousands of acres of fine agricultural land, On 
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the east side of the riverit is a country of springs 
and marshes in the midst of wide and fertile plains. 
These powerful springs, which occur at short dis: 
tances across the plains from east to west below 
Roswell, form deep streams with rapid currents, 
which are from 30 to 60 ft. wide and constitute the 
Hondo River, a branch of the Pecos. This is the 
water supply of the upper canal system which is 
bere entirely independent of the Pecos. The third 
section of the river extends from the cafion eight 
miles above Eddy, to some distance below Pecos 
City, Tex. This portion of the valley of the Pecos is 
from 25 to 30 miles in width and contains the richest 
agricultural region in the Pecos Valley; it is a plain 
covered with a soilof fine dark loam from 16 to 20 ft. 
deep, between the cafion and the Black River, which 
js 30 miles south of the cafion. The country has a 
steeper slope than lower down and the soil is lighter 
and of a more pliable and sandy character. 

To irrigate the second and third sections of the 
Pecos Valley. companies have been organized within 
the past few years and hav- constructed four sepa- 
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rate canal systems, which are, however, owned 
by only two companies. The more important of 
these, the Pecos Irrigation & Improvement Co., has 
built three dams, at which head the three mos 
important canal systems in New Mexico. The 
northern canal consists of adam across the Hondo 
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River below the junction of the North Spring and 
Berenda rivers, five miles east of Roswell, whence 
acanal runs southeasterly and southerly to where 
it crosses the South Spring River, at which point 
a pick-up weir is built which turns the water 
southward through a main canal to the Feliz River, 
a distance of 25 miles, bringing under cultivation 
60,000 acres of fine agricultural land. This canal 
is now being extended to a length of 50 miles, and 
with the construction of proper storage reservoirs 
may be extended so as to irrigate 100,000 acres 
more of equally productive land reaching down to 
Seven Rivers in Eddy County. The middle dam of 
this company is built across the Pecos River below 
the cafion about 6 miles north of Eddy, and from it 
a main canal runs along the east bank for a distance 
of 4 miles to a bifurcation, whence the principal 


branch crosses the river on a flume and extends 
down the west side of the valley for a total length 
of 55 miles, terminating atthe Delaware River and 
bringing under irrigation at least 150,000 acres of 
rich alluvial soil. On the Texas line the easter, 
branch extends for a distance of 20 miles down the 
east side of the valley, terminating in a dry lake and 
bringing under irrigation 50,000 acres of rich, sandy 
loam. A part of this same system is a short branch 
called the Hagerman Canal, heading on the east side 
of the river 15 miles below Eddy and having on its 
line a large storage reservoir, which is about 1'. 
miles long and 1¢ mile wide, with an average depth 
of 25 ft. The third or southern canal system of this 
company is now being constructed, the water to {il} 
it being diverted from the Pecos River by the con 
struction of a large dam in Texas just south of the 
territorial line. This canal, when completed, will 
be 25 miles long and will irrigate about 70,000 acres 
of land in the State of Texas. . 

The other principal canal system in the third section 
of the Pecos Valley is owned by the Pioneer Co., in 
Reeves County, Tex., and consists of a much smaller 
canal than those owned by the Pecos Irrigation & 
Improvement Co. This canal heads about 10 miles 
north of Pecos City and flows along the east bank 
of the river for a few miles, after which it is bifur. 
cated, one branch running down the east bank and 
the other across the river on a flume to the west 
bank, whenceit continues down that side of the 
river to 3 miles below Pecos City. Though this 
canal is comparatively small it brings under culti- 
vation some excellent soil. It is well constructed, 
the works on its line in particular being substan- 
tially built. 

The principal canal and that which is of most in- 
terest to the engineer from its construction and 
magnitude is the Middle canal of the Pecos Irriga- 
tion & Improvement Co., that which heads below 
the cafion a few miles above the town of Eddy. 
This canal is diverted from the river by means of a 
great dam built of loose rock and earth, which is 
1,600 ft. in length on its crest and 50 ft. in maximum 
height. This dam follows a gap or notch worn 


through a solid limestone ridge and hence its abut- 


ments and foundation are of solid rock. Inaddition 
to acting as a diversion weir this dam forms a great 
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storage reservoir about 7 miles in length and 1%; 
miles wide, the capacity of which isclaimed to be 
23,000 acre-ft., though but a small portion of this 
can be used for supplying the canal, as the sills of 
the headgates of the latter are but 20 ft. below the 
high water mark in the canal and thus but that 
depth of water is available. In plan the dam is 
shaped like the letter L with the re-enterent angle 
pointing up stream and the long arm abutting 
against the canal head. The long arm which com- 
poses the main dam is 1,070 ft. in length and varies 
from 5 to 50 ft. in height. The short arm is con- 
structed wholly of earth and is 530 ft. in length with 
an average height of about 2ft. At the end of the 
dam farthest from the canal is an ample waste-way, 
256 ft. wide, and excavated in the limestone rock to 
such a depth that its bed is about’ 5 ft, below the 
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crest of the dam. This waste-way is 300 ft. long and 
has a grade of lin 3. For greater security and cer 
tainty of action it should be deepened somewhat. 
In the rock cut in which the canal heads is an ad 
ditional waste-way, just below the end of the dam 
and above the regulating gates. This escape has a 
total length of 206 ft. and is about 2 ft. deeper than 
the first mentioned. It is accordingly brought first 
into action and between the two the dam may be 
considered perfectly safe from floods or cloud 
bursts. 

The main dam is composed of a prism of loose 
rock 12 ft. wide on top, 100 ft. wide at bottom, with 
lower or outer slope of 1!¢ to 1 and inner slope ‘j to 
1; its maximum height is 50 ft. The up stream face 
of this loose rock dam is of earth, 10 ft. wide on top, 
200 ft. wide on bottom, and with an up stream slope 
of 3g to 1, which is faced with 18 ins. of riprapping 
to prevent wave action. The lower portion, or toe, 
of this earth slope is replaced by 10 ft. in depth of 
loose rock to prevent undercutting. This dam was 
carefully and substantially built, all the rock being 
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At its entrance tothe cana! the water is controlled 
by means of two sets of regulating gates, the main 
set at the head of the rock cut consists of six gates 
built of wood in a most substantial manner and 
abutting in the rock. These gates are operated by 
means of powerful screws from above. At the lower 
end of the rock cut and at the head of the canal 
proper is another set of gates, four in number, 
which cannot be lowered when the cut is full of 
water, but can be dropped in case of necessity. Ad- 


jacent to these are a set of 10 escape gates, each 7 ft. 


wide, giving a clear escape-way back into the river, 
having a width of 70 ft. At the point of bifureation 
four miles below the canal head, are two sets of 
regulating gates, that at the head of the Eastern 
canal, containing 6 openings, and the one at the 
head of the Western canal 7 openings, each 15 ft. in 
the clear, while between the two is an escape gate 
consisting of 5 opepings each 5 ft. in the clear, which 
discharges the water through a short channel back 
into the Pecos River below the flume. 


From the bifurcation the canal crosses the low 
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hand placed, while the earth was well tramped over 
with scrapers. The canal heads at the east end of 
the dam in a rock cut 30 ft. wide, 25 ft. deep. and 500 
ft. in length, which has a waste-way for the dis- 
charge of the superfluous waters of the reservoir at 
its entrance, and an escape-way at the lower end of 
the cut and below the regulating head in the canal. 
which latter is placed in the cut. In the bottom of 
the dam, near the end adjacent to the canal head, is 
an under sluice the sill of which is 37 ft. below the 
dam crest. This sluice is 4x8 ft. in the clear; its 
grade is 1.2 ft. in 100 ft., and its discharging 
capacity with the reservoir full is about 2,000 
second-ft. The lining of the culvert or un- 
der sluice is of rubble in cement, and is 8 ft. in 
thickness. The regulating gates in the rock cut at 
the canal head are 6 in number, each 5 ft. wide by 
9 ft. high. These are operated bya male screw of 
steel attached toeach gate, on which a female screw 
made of malleable iron is turned from above. The 
gates are of wood, 6 ins. in thickness, and slide 
between wooden posts each 12 x 12 ins. The dis- 
charge capacity of the entire regulator is 3,000 
second-ft. The main canal below the rock cut is 
45 {t. wide at the bottom, 70 ft wide on top, has side 
slopes of 14 tol and willcarry a depth of 6 ft. of 
water. Its grade is 16 ins. per mile and its capacity 
about 1,100 second-ft. It is excavated thoughout in 
alight sandy loam. The first portion of this main 
canal is four miles in length to the bifurcation and 
both in this and in the lower portion of its line the 
embankment is thrown up wholly on the lower side 
wherever the canal is in side hill excavation, so that 
the floods cause by arroyas entering the upper side 
become fair sized ponds or reservoirs, in which the 
waters of the canal spread out. Were water more 
valuable at present this would be a decided disad- 
vantage, as the loss from seepage and evaporation 
is very great in such places. Still, as the water 
supply in the river is yet abundant during tne flood 
season of the year, these places serve as storage 
reservoirs and thus add materially to the summer 
discharge of the canal, 


valley of the Pecos River and that stream itself. by 
means of a high terre-plein or raised earthwork em- 
bankment and a great wooden flume. The first 
terre-plein, that leading to the river, is 1,600 ft. long 
and 105 ft. wide at the base, and has a maximum 
height of 24 ft. The terre-plein on the west bank of 
the river is 300 ft. long, and is likewise 24 ft. in max- 
imum height. Between the two is a flume the 
length of which is 475 ft., its width is 25 ft. and it 
carries a depth of 8 ft. of water. Below the crossing 
of the Pecos the West side canal has a bed width of 
25 ft., slopes of 1‘¢ tol, carries a depth of 6 ft. of 
water and has a uniform fall of 18 ins. to the mile. 
This canal, a view of which 1s shown, passes about 
144 miles west of Eddy and follows along the main 
portion of the valley for 8 to 10 miles back from 
the river and is at present completed as far as Black 
River, across which a high flume is about to be con- 
structed. In addition to the main canals connected 
with this system there are at present constructed 
over 100 miles of laterals each from 4 to6 ft. wide 
and carrying a depth of from 1 to 2 ft. of water, while 
several hundred additional miles of these laterals 
are to be built in the immediate future. 

The lands through which this canal system run 
are principally government lands, the company hav- 
ing no ownership in them. Much of this land has 
already been entered by settlers since the construc- 
tion of the canal. The main storage and diversion 
dam cost $90,000, the remainder ot the works about 
$400,000, in addition to which $800,000 is invested in 
a railway 90 miles long and other improvements for 
the development of the property of the company. 
The capital of the company is $1,300,000, while its 
contracts for water rights payable in cash and 87% 
mortgage notes due within 6 years, cover about one- 
third of the total cost. A perpetual water right can 
at present be purchased from the company at 
$10 an acre, payable in 10 annual installments in 
addition to which the annual water rental is 
$1.25 per acre. These prices are very low, but will 


doubtless be advanced as the country is better 
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The Use of Magnetic Concentrates in the Port 
Henry Blast-Furnaces.* 


It is now about two years since we began using concen 
trates from Port Henry magnetic ores in the blast furn 
aces of Witherbee, Sherman & Co. During this time we 
have had the usual ups and downs incident to blast 
furnace practice, and have used the concentrates in vari 
ous proportions with our new bed (Bessemer), old bed 
(high-phosphorus) and mill ores, making both Bessemer 
and mill-iron. 

In the early part of 1889, owing to frequent changes in 
the experimental concentrating plant, the supply was 
not regular, causing intermissions in which no concen 
trates were charged. The tabular statement given be 
low shows the days run, the proportions and kinds of con- 
centrated and other ores used, etc. It may be as well to 
say that all our ores are magnetic. 

The new bed ore is mostly granular or shotty; the run 
of mine is usually a lump ore containing more or less of 
fine. Old bed is about half lump and half fine; and of the 
mill ore, three-fourths or seven-eighths is as fine as buck- 
shot, the rest being lump. All lumps are hand broken to 
about 3 ins. 

We began using new bed concentrate in our No.2 fur- 
nace, running on mill iron, commencing with \,, which 
was continued for nine days without showing any bad 
effects, when it was increased to ,4, and this proportion 
was continued with two short intermissions for 56 days 
The mixture was then changed to Bessemer, and the pro 
portion of concentrate was 4, for 29 days, when it was 
increased to ,) for 15 days, then reduced to 4, for 80 days. 
During this time we had also used concentrate in our 
Cedar Point furnace, running on Bessemer iron, for 56 
days. 

Up to this time we had not used a larger proportion of 
the concentrate than ,,, but had used it with various pro- 
portions of our other ores in making both Bessemer and 
mill iron without any more troublesome experience than 
usual in the working of the furnaces, and also without 
any advantage, so far as could be observed, except 
that due toincreased yield from the richer concentrate 
replacing “run of mine” and mill-ores. There had been no 
decrease in fuel consumption that could be attributed to 
the use of concentrate except what was due to the in- 
creased yield of the mixture. Pressure and general 
working of the furnaces was about as usual, Our fuel 
is % Delaware & Hudson lump coal and 4 Reynoldsville 
or similar coke. 

In March last, the new concentrating plant at the mines 
having been completed, it was decided to concentrate old 
bed ore, rupning about 68* iron and 1.25% phosphorus, and 
at the same time to try the experiment of increasing the 
proportion of concentrate in No. 2 furnace, then running 
on mill iron, with the view of determining the maximum 
amount that could be used, and to note the effect of its 
substitution for other ores. 

We commenced with 4, concentrate and ran for 9 days 
without noticing any effect either way, then increased to 
*; for 12 days. During the 12 days’ run, the concentrate 
was of 16 mesh size, and carried 67% of iron. All the pre- 
vious concentrate had been of 10 mesh and 60% to 6 iron. 
When the “ came through, a change was noticed 
at once; the furnace began to get hotter and the burden 
was increased After the 12 days’ run the con 
centrate was made 10-mesh in size, and increased to ,', 
for eight days and then ,, for 14 days, when all concen- 
trate was taken off. 

With each increase of concentrate the furnace got hot- 
ter, necessitating increase of burden. It worked very 
smoothly and regularly, but with 1 to 1% ibs. higher 
pressure with the larger amount of concentrate, During 
the latter part of the run, and from the time the charge 
of “ concentrate began to work, the average fuel per ton 
of iron was 18% lower than it had been for several weeks 
preceding or was immediately after. Of this reduction 
in fuel, about 544% was due to the increased yield of iron in 
the mixture. 

It is but fair to say, however, that the iron made was 
less open (about one grade lower) than before the experi- 
ment. Just at this time we received an order for a low 
silicon iron for immediate shipment; and as the tendency 
of this mixture, when making an open iron, was toward 
high silicon, the burden was kept rather heavier than it 
otherwise would have been, which, of course, made the 
grade lower and the reduction in fuel somewhat more 
marked. 

After running a short time on mill iron without concen- 
trate, the furnace was changed to Bessemer, using new 
bed concentrate, 10-mesh, 67% iron, as follows: 4, 10 days; 

fs. 4 days: 4. UA days, and y,, 11 days; total, 39 days. 
During this time the furnace worked smoothly and regu- 
larly, with about the same increase of pressure and reduc- 
tion of fuel as when using the old bed concentrate. 

In conclusion, our experience seems to have demon- 
strated that with proper management thereis no diffi- 
culty in using in the blast furnace at least 80% of high- 
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grade concentrate, and that there is also, especially in the 
use ofa large percentage of concentrate, an economy of 
fuel beyond that which may be due to an increase of jron 
inthe mixture. This increased economy may be attri- 
buted to the comminution of the ore. 
TABLY OF MIXTURES, 
New bed. -——Old bed,-—- 
Run “i Run 
Days Concen- of Concen- of Iron 
trate, mine. Pure, trate. mine. made. 
14 : 
4 
14 
10 
10 
0 
10 


4 5 Mill. 
. , 
5-10 o bes 
10 ie ..-. Besse- 
10 ies shies ée mer, 
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Ruri tM 


Mill. 


1-0 
6-10 
8-10 
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Reports of the New York City Rapid 
Transit Commission Engineers. 


We gave last week the reports of Messrs. WM. E. 
WortTHEN, W. B Parsons, OCTAVE CHANUTE and 
NO. BOGART on the proposed rapid transit railway 
for New York City. The following are the reports 
of the other two consulting engineers whose opinion 
was asked by the Commission: 


Rerorr or THEODORE CooPpER, Consulting Engineer, 

I am not able to give my approval of the plan of either 
Messrs. WORTHEN or PARSONS in its entirety. I agree 
with Mr. WorTHEN that a two track road will be ample 
below City Hall. The capacity of two tracks to handle 
the traftic below City Hall will be far greater than four 
tracks at points above City Hall. All trains will doubtless 
run as locals below City Hall. The great difficulties of 
construction in this section increase the desirability of 
restricting the tracks to the minimum number. For a 
two-track road the vaults will not be encroached upon 
except for station purposes, and the opposition of vault 
owners will be avoided. I do not approve bringing the 
iron cover of the tunnels into direct contact with the 
material of the street above, more or less saturated with 
corroding liquids leakivg through from the street sur- 
face; nor do I believe it possible to properly protect such 
iron surfaces from corrosion by the injection of any kind 
of metal preservative. 

The pole system of tunneling proposed by Mr. WORTHEN 
for driving his tunnels beneath the existing system of 
pipes, etc., without disturbance to the sand above or the 
street pavements does not meet my approval, both on ac- 
count of the impossibility of protecting the iron covering 
from corrosion and also as involving undesirable risks. 

I think very favorably of Mr. Parsons’ double-deck sys- 
tem for certain portions of the road, but do not approve 
of the center pipe gallery, nor the admission of the sewer 
pipes within the track tunnel. If a pipe gallery be con- 
sidered desirable, it should be, as far as practicable, en- 
tirely independent of the railway system, All gas should 
be carried ina special conduit near the surface of the 
street, where it could be freely ventilate1 without connec- 
tion with any other conduits or tunnels, to avoid the 
formation of an explosive compound due to the leakage 
of gas. The sewer pipes shown on Mr. Paksons’ plan 
adjacent to the express tracks occupy space needed for 
track repairs, and are objectionable from possible leakage 
and fouling of the tunnels. 

Neither plan makes suitable provision for crossovers or 
side tracks. Mr, Parsons’ central gallery cuts off all 
communication between the up and down tracks, and 
Mr. WoRTHEN’S arrangement of 4 tracks on a level does 
not permit ready interchange between the outer tracks. 
It is essential to any system of rapid transit to have at 
suitable intervals crossovers between the up and down 
lines, and also at least one middle standing track at im- 
portant stations, Without such adjuncts to the system, 
the traffic becomes completely blocked by a disabled 
train, broken track, or other accident at any point of the 
line. 

Mr. Parsons’ method for constructing the tunnels has 
the merit of finally disposing of all the pipes, etc., and mak - 
ing Broadway a completed street, free from future excava- 
tions, It also provides a satisfactory method of protect- 
ing the iron covering of his tunnel by a layer of con- 
crete, etc 

Neither of the plans submitted provides sufficient room 
for track repair and maintenance and safety of neces- 
sary trackmen Occasional places of refuge for the men 
will not be sufficient. There must be sufficient room at 
all points for the workmen and their*tools. If the safety 
of these men is doubtful, it will be impossible to keep the 
system in that perfect condition necessary for safe opera- 
tion of trains, Four feet clear of the car body is the least 
that in my opinion should be allowed for the safety of the 
workmen. 

The vertical depth of the cars proposed has been re- 
duced by the selection of a low form of truck and cutting 
off a portion of the monitor roof of the car, Such depar- 


ture should only be made after the most careful investi- 
gation. The main objection to the low truck is the in- 
creased difficulty of access for inspection and repair, a 
matter of great importance upon a system which will be 
worked to its maximum capacity. The monitor roof is 
essential for the proper ventilation of the cars. 


Mr. CooPER then points out the changes which he 
would make in the plans proposed by the Commis- 
sion’s engineers as follows: 


From the Postoffice to the Battery I would provide a 
double track line with a loop at the Battery, and provision 
there for additional tracks. Stations on this section to be 
between tracks and below all pipes and conduits, pipes to 
be removed to one side of the street. Above the Postoffice, 
along and under the City Hall Park, I would insert one or 
more central standing tracks, with crossovers connecting 
them to the up and down tracks. By these, trains can be 
either run around the loop at the Battery or dispatched 
directly from the City Hall station. At the upper end of 
City Hall yard the two main tracks would branch into 
four tracks, and the two inner of these would be gradually 
dropped down and the two outer drawn together, until they 
could be brought into double deck form; this type of con- 
struction Would continue until it becomes necessary to 
flatten them out into four tracks upon one level to pass 
below Canal St. with minimum depth. Then they are 
again brought into the double deck form and continued 
thus to near Twelfth St. At this point the four tracks 
again spread out to one level and drop gradually down 
until they pass completely into the rock, with sufficient 
rock roof to protect the street system above. 

At Union Square, the junction between the west and 
east side lines can be made without any grade crossings 
by dropping one set of tracks beneath the other set. 
Above Union Square the four tracks of the west side lines 
continue, still in the rock, up Broad way to some point near 
Forty-sixth St. From this point north the tracks can be 
brought close to the surface. At the viaducts near 125th 
St. and above the cemetery of Trinity Church, the tracks 
should be brought close together, but upon ohne level. 
At the Harlem Ship Canal, it would be well to keep at an 
elevution which would give passages below for shipping 
equal to the openings at High Bridge, thus obviating the 
necessity of a drawbridge in the system. 

Methods of Construction.—From the Battery to near 
Twelfth St., the best means of constructing the tunnel 
through the subsoil of sand with the least interference 
with business and property interests and also in the most 
rapid and economical manner is by the use of some modi- 
fication of the Beach shield. It would perhaps be neces- 
sary to use in connection with it either the open cut 
method or some special method of tunneling at the sta- 
tions, crossovers and junctions. 

From Fourteenth St., north, the rock comes near the 
surface. The surface of the rock over the upper part of 
the route is irregular. In many places it was higher, and 
in other places lower than the present street grades. The 
depressions have been filled with broken rock, earth, 
sand and stones. To construct tunnels close to the pres- 
ent street grades, through such materials, along an impor- 
tant thoroughfare, with its underlying system of pipes, 
conduits and sewers, would be difficult, tedious and ex- 
pensive, by either the open cut method or any system of 
tunneling. By dropping the line down, as proposed, so 
that it would be entirely in rock, the problem of con 
struction over such portion of the line would be rendered 
comparatively very simple. By careful working, a roof 
of 6 to & ft. would be enough to protect the streets and 
pipe system from injury. The level of the station plat- 
forms woulé then be from 25 to 40 ft. below the street 
grades. Above Forty-sixth St., where wider streets, 
less traftic and fewer street pipesare found, it would be 
well to bring the tunnel near the surface. The character 
of the rock along the whole route will undoubtedly com- 
pel the lining of the tunnel with masonry. 

While it may be best to use some other cross section 
than a circle, a circular section of about 16 ft. diameter 
for each track would give plenty of room for cars of the 
same type as are used upon the elevated railways, and 
still leave room for the safety of track and patrol men, by 
placing the track on one side of the central line. 


Report or Jos. H. WiLson, Consulting Engineer. 


The lines of road appear to have been located with good 
judgment, and are capable of future extension by branch 
lines. Other things being equal, the design adopted should 
be that which offers best facilities for connections with 
branch lines. These connections should be made without 
grade crossings, which requirement would necessitate a 
greater lowering of the track in the double deck system 
than in the four track level system, since the pipe gallery 
in the former which has to be passed extends about 3 fi. 
3 ins. below the upper deck track, and may be made even 
deeper in the future. Tbis excess of depth in ‘the double 
deck system necessary to avoid grade crossings is be- 
tween 8% and 9 ft. 

I would criticise Mr. WORTHEN’S plan for a branch at 
Union Square, as it hag twograde crossings; and suggest 
that the tracks be arranged with over and under cross- 
ings. 

No matter what the type of construction, the loop sys- 


tem seems to be the only feasible arrangement for a suc 
cessful rapid operation of the line at the southern ter- 
minal. The considerable depth of the tracks below th: 
tidewater level would render the use of the four-track 
level system advisable here and at Canal street in any 
event. ; 

I think that two tracks, as proposed by Mr. Wortuen. 
will be sufficient for the traffic on that portion of the lin: 
below City Hall, taking into consideration also the in 
creased difficulties of construction on this part of the line 

Mr. WORTHEN’s plan of placing the track beneath th: 
sidewalk on lower Broadway is a good one; but unless 
there are obstructions with which Iam not familiar, i: 
would be preferable to place the tracks not together, but 
one under each sidewalk. Should it prove to the advan 
tage of an underground road to make use of a portion or 
a'l of the side pavement vaults, reserving 5 ft. in the upper 
part for light areas, the question of giving consideration 
to a partial obstruction of these vaults does not appear 
to me to be a very important one. 

More or less underpinning and strengthening of foun 
dation walls, willin any case be needed. A list of the 
buildings on Broadway with the depths of foundations 
shows many cases in which there are no vaults under thi 
side pavements, and a large number of buildings 
whose walls will require under any circumstances more 
or less underpinning. I have had myself some of this 
very difficult work done, where walls 50 ft. in height hav: 
been underpinned with 7 to 8 ft. of foundations, and have 
afterwards been increased to 100 ft. in height without 
showing any visible crack or settlement. But such an 
operation is one requiring great care, with more or less 
risk, and it is expensive. In this respect the four-track 
level system has a great‘advantage over the double deck 
system, as itsfoundations are not sodeep by about 5 ft. 

As to dealing with the pipe and wire systems now unde: 
the streets, it would appear to me inexpedient that a 
rapid transit railway company should be burdened wit! 
the expense of providing a pipe gallery and a rearrange 
ment of all the pipes and wires in such gallery, if it can 
be avoided. Admitting all its advantages, I do not think 
that the cost of such work should be placed upon the 
railway company. 

Now the four-track level system does not go to so great 
a depth by about 5 ft. as the double deck system, and does 
not disturb the present pipe systems. Atthe same time 
it allows of the construction of pipe galleries over it 
whenever in the future it may be demanded, without re- 
quiring any depression of the rail level below what is 
given in the present plan. These galleries may be only on 
each side of the center, leaving the larger water mains un- 
disturbed: or they may extend the whole width of the 
railways with a clear height of, say, 5% ft. to 6 ft., and 
would be quite ample for all possible wants. They would, 
moreover, afford every facility for cross-street house con- 
nections, which, while arranged for in the case of the 
double deck system, are not, in my opinion, entirely sat- 
isfactory or properly accessible for repairs or additions 
The lowering of a pipe, or the undue exposure of a work- 
man, might be the cause of a serious accident. The rail- 
way company should have exclusive control of its right 
of way, and be put beyond thechances of any interfer- 
ence, such as this arrangement might cause. 

For those parts of theline above Forty-second St., the 
Commission has shown proper judgment in deciding on 
a four-track level system, and Mr. WORTHEN’s plans ap- 
pear to meet the general requirements very well, although 
1 should not favor the building of viaducts fer three 
tracks. 

Ten feet clearance in height for the tunnel is sufticient. 
Cars can be designed 8 ft. 6ins. in width, and of height to 
pass with this clearance that will meet all requirements. 
Ridge ventilation of cars will not be required; and the 
system of ventilation suggested by Mr. WoRTHEN of tak- 
ing air in front of the train while in motion can by proper 
control be very effectually carried out. The cars should 
be of steel, the windows fixed. 

Means must be provided for protecting track inspectors 
and workmen in the tunnel from passing trains. In the four- 
track-level system, a space about 4 ft. in the clear should 
be allowed between cars on the center tracks, and men 
standing there when trains pass can cling to the columns. 
Refuge niches should be built in the side walis, say every 
10 to 12 ft. They should be from 2 to 2% ft. in depth, say 4 
ft. wide, and sufficiently high for a man to stand, having 
also alittle iron hand rail. An incandescent light could 
be placed over, each niche, showing at once its location. 
These niches can be built in the regulation thickness of 
the walls, without materially adding to its expense. The 
double deck system provides a footwalk 2 ft. in width 
next to the side wall as a passageway, but this would not 
be safe in a tunnel without refuge niches 

I see nothing in the structural details of either the dou- 
ble deck or the four-track level system that is not capable 
of being actually constructed. In fixing an assumed load 
as a basis for calculations, account has very properly 
been taken of the risks to which the structure might be 
exposed from the impact of heavy loads, and perhaps ot 
falling walls, in case of fire to adjacent buildings, ete. On 
the Boulevard and upper sections of the line, these con- 
ditions do not apply as they do in t%e narrower streets and 
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built up parts of the city,so that for these portions the 
load might be modified, resulting in some saving of cost. 

The great mass of earth over the tunnel in the four-track 
level system will very considerably modify and reduce 
che effect of impact from live loads. But the dead load 
to be carrried isso much greater in this case that the 
assumed total load should be about the same. Mr. 
WoRTHEN assumed 2,000 lbs. per sq. ft. for his loading. 
With this assumption 15 in. beams are not heavy enough 
for 22-ft. spans. Toney should be 20 ins., or an intermediate 
column should be introduced, preferably the latter. 

In the four-track level system the depth of platform floor 
is greater than your prescribed limit of 20 ft., beyond 
which elevators are to be used. 

Elevators will be necessary with the double deck sys- 
tem to reach the platforms for express trains. Thus the 
double deck system favors the local traffic at the ex- 
pense of the express, while the four-track level system 
accomodates all alike, and gives better facilities for trang- 
ferring passengers between local and express trains. 

Station stairways should have steps not over 6 ins. rise 
by 12 or l4 in. treads. Station platforms should not be 
under 15ft.in width. The mininum clearance between the 
stairways and columns and the trainwe ys should be at 
least 3ft., and as much more as possible. Uver the plat- 
forms frequent pavement lights should be introduced, the 
walls should be lined with glazed tilesand every effort 
should be made to give brightness and cheerfulness to the 
general effect. 

In the four-track level system it weuid be best to deflect 
the local tracks at all stations and adopt “ Island”’ plat- 
forms; thus local stations can be changed at will to ex- 
press stations, and either track can be used for all ser- 
vice at night, when the number of trains is reduced, or in 
case of accident or repairs blocking one track. At sta- 
tions which are only local, express tracks can be separated 
by a division rail, rapidly removable when desired. Local 
trains must stop at all stations and for safety an absolute 
block system will, of course, be used, with signals at 
every station. 

Ventilation.—The adoption of electric motors simplifies 
this question. Reliance on the piston principle is not, in 
my opinion, either an essential or effective method of 
ventilation. 1 would leave the whole tuane! open, using 
exhaust fans placed midway between stations, ventilat- 
ing cars by regulated admission of air at front ; ample 
openings should be arranged at stations for fresh air to 
enter the tunnel. 

The construction of a tunnel under Broadway by any 
method will be a difficult operation. The question of in- 
terference with the use of the streets is one of the first 
importance ; and in adopting a method of construction, 
this matter should receive a very prominent considera- 
tion. Of the two schemes, the four-track level system offers 
very considerably less obstruction to traffic in the streets 
than the double-deck system. Omitting the stations, the 
only work to be done on the surface is the building of the 
longitudinal side walls, and these will create no disturb- 
ance, except for a narrow width on or close to the side- 
walks. After these are put in the surface can be restored 
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to its ordinary condition, and need not be disturbed 
Mr. WorrHen’s plan for longitudinal excavation under 
the streets is feasible and practicable. There may be cer- 
tain points, as at Canal St., where open excavation must 
be resorted to; but these will be very few. 1 do not see 
how the double-deck system or any structure which comes 
close to the surface of the streets can be built without 





very largely disturbing ‘the street traffic. If laid below 
the street pipes, it would involve going to so greata 
depth that the difficulties would be largely increased. 

Any system of construction worked from the street is 
liable to very considerable interruption and damage from 
surface water accumulating in times of storm. This 
would not occurin underground work, and so long as the 
grade is kept above tide I believe the tunnel will be free 
from water, 

In any system of construction near the surface, the care 
of gas and water pipes and their rearrangement in a pipe 
gallery would bea much more serious question, in my 
mind, than might at first be supposed. The work of ex- 
cavating and building must be prosecuted among those 
pipes, which may be met with at most unexpected places, 
often interrering with the proper placing of beams or col- 
umns; the pipes must be temporarily supported by timber- 
ing for long distances and for a very considerable length 
of time before new pipes are placed and put into use; and 
in every way the risks are very great. A sudden rain 
flood may co-ne, washing out or settling temporary sup- 
ports and causing in consequence, breakage, leakage and 
untold damage. 

In Mr. WORTHEN’S system of construction the perma- 
nent work follows the excavation so closely and the exca- 
vation is carried on in such a manner that risk of settle- 
meut and breaking or leakage of pipes is reduced to a 
minimum. 

i think that Mr. WoORTHEN's proposed method of exca- 
vating transversely from the curb line will require more 
study before it can be practically applied. The manner of 
proceeding, as described by Mr. WorTHEN for this 
mode of working, is not so clear to my mind as 
in the case of the longitudinal method, and I think 
that more timbering and temporary shoring will be 
needed thar he appears to contemplate, although the 
execution of the work is practicable and can be accom- 
plished. I should favor the employment of the longitud- 
inal method as much as possible, and would only make a 
transverse excavation just sufficient to start the longi- 
tudinal shields. 

In conclusion, I favor the four-track level system, essen- 
tially as submitted by Mr. W oORTHEN, modified as I have 
suggested, as it favors better faciliiies for connection with 
branch lines, inte:feres less with foundations, does not 
disturb pipe and wire subway stations at present in exist- 
ence, but permits them to be readjusted and placed in 
galleries in the future if desired without interference with 
the railway system, gives better facilities for transfer of 
passengers at stations, is capable of being better venti- 
lated, and affords better facilities of construction with 
much less obstruction of street traffic. 


The Worthen Plan of Constructing the New 
York Rapid Transit Railway Under Lower 
Broadway. 





As stated last week, on2 of the most important 
engineering questions reported on by the Rapid 


Transit Commission's consulting engineers is the 
feasibility of the scheme recommended by Chief En- 
gineer Wm. E. WorTHEN for driving a four-track 
tunnel of rectangular cross-section through the 
sand which underlies Broadway below Fourteenth 
St. the roof being at a depth of 8 ft. below the sur- 
face. This system is approved as safe and feasible 
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by two of the consulting engineers, Messrs. Jos. M. 
W1:son and Joun Bocart, while it is rejected as 
unsafe by the other two, Messrs. THEODORE COOPER 
and OcTAVE CHANUTE. 

Through the courtesy of Mr. Wor?THEN we are 
enabled to reproduce herewith a drawing showing 
the proposed method of construction, which at the 
request of Mr. WoRTHEN, was worked out in detail 
by Mr. L. L. Buck, M. Am. Soc. C. E. The following 
is Mr. Buck's report to Mr. WortTuHeEn describing 
the designs submitted: 


** The design is intended fora case in which there are two 
paralle) walls already built, which are to form the sides of 
the tunnel. The roof of the tunnel! is to be composed of iron 
beams extending across the tunnel and covered by plates. 
The plates extend across the tunnel, and have sucha 
width as to extend from the center of one beam to the 
center of the nest one. The ends of the beams are to rest 
on the walis, and they are to be supported at the center 
by a longitudinal row of iron columns. 

Deacription of Apparatus.—The meces marked KH, #. FE. 
etc., are each composed of two parallel channels set on 
edge and covered by a 12-in. « in. plate riveted to the 
upper flanges of the twochannels. The upper side and each 
edge of the plates and the lower sides of the channels are 
to be planed. These pieces, KH, EF, FE, etc., are to be placed 
side by side close together and lengthwise of the tunnel. 
The piece F’ is designed to support and guide the forward 
ends of E, E, E, etc. It consists of a broad steel or iron 
plate, lying nexrly horizontal, extending in one or two 
pieces nearly across the tunnel, and having riveted to it 
at intervals of 12 ins. upright partitions made of 15-in I 
beams or of plates and angles, so as to be in the planes of 
the channels of EZ. The rear end of the upper flange of 
each partition is provided with a set screw for the pur 
pose of adjusting the inclination of F. The rear ends of 
the pieces FE, E, E. etc., are supported by posts, G, which 
rest upon a sill, L, and are capped by a box girder, H, on 
which E rests. The pressure of the sill is distcibuted on 
the earth by horizontal longitudinal planks laid close to- ° 
gether. The pieces H and L extend nearly across the 
tunnel. 

Method of Proceeding with Exrcavation.—The pieces F 
E E, etc., are each drivea longitudinally forward into the 
earth, closely followed by the piece F. As they are forced 
forward the material included in their cells is dwg out. 
The face of the heading below F is kept with a sufficient 
slope to form a support for F atall times. As often as all 
of the E pieces have been moved forward 13 in., first 

K and then H, G and L will be driven forward a like dis- 
tance. Preceding each movement of the apparatus, one 
roof beam and plate will be putin place under the pro- 
jecting ends of the cover plates of EZ, these cover plates 
projecting to the rear beyond the channels sufficiently to 
always lap a few inches on to the next to the last roof 
plate put into position. The apparatus will then be driven 
forward sufficiently to admit of the insertion of another 
roof beam and plate. 


| 
| 
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The inclination of F will depend upon the nature of the 
material encountered. It should be just sufficient to 
compensate for the compression of the bank on which it 
rests and thus keep the pieces EH, £. E, etc. at the proper 
level. Ifthe rear supports of EH, E, E, etc. are found to 


be settling too much, it can be remedied by keeping the 
points of the planks driven farther forward of the sill L, 
when they will tend upward enough to compensate for 
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compression, The pieces FE, F, H, G and L can be driven 
forward either by jacks orrams. The planks K can be 
driven by mauls. 

If the roofing beams were continuous over the middle 
supports, they would have points of contrary flexure at a 
certain distance each way from the middle supports. 
Hence, so far as the superizcumbent dead load was cen- 
cerned, they would be subject only to shearing force at 
such points, and could be cutin two at these poiuts and 
the shear satisfied by web splices. If the abutting ends 
are squared and drawn closely together, a splice riveted 
to the lower flange will satisfy the requirement of any 
partial live load that may pass over any portion of the 
street above the tunnel. Hence the beam could be taken 
into the tunnel in three pieces and riveted together in 
place, 

Temporary shores, J, will be placed soas not to obstruct 
the plecing of roof beams and plates, and also to ad- 
mit of sinking a trench along the middle of the tunnel in 
which to construct the foundations of the middle row of 
permanent columns.” 


A Mammoth Steam Shovel for 
Phosphate Beds. 


Stripping 


In our issues of July 11 ef seq. we gave an account 
of the mining of phosphate of lime, which has be- 
come an important industry in parts of South Caro- 
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Steam Shovel for Stripping Phosphate Beds. 


lina and Florida. As there stated, the layer of phos- 
phate nodules in the South Carojiina mines is found 
at a depth of 5 ft. to 15 ft. below the surface, and the 
mining consists in stripping the surface soil and re- 
moving the nodules. This is generally done by hand 
labor ; steam shovels have been tried, but have gen- 
erally proved unsuccessful, as they could not dump 
the excavated material at the necessary distance 
from the pit. Recently special excavators for this 
work have been built by the Osgood Dredge Co., of 
Albany, N. Y., the last of which is for the Bolton 
Mines Co., which operates extensive phosphate 
mines at John’s Island, near Charleston, S. C. 

The accompanying engraving is made from a pho- 
tograph of the excavator at work in the Bolton 
mines. This machine is claimed by the manufact- 
vrers to be the largest steam shovel ever built, the 
increase of size being necessary to enable the ma. 
chine to dig at a sufficient depth and dump its load 
at a sufficient distance. The machine illustrated 
weighs 56 tons and runs on a track of 7 ft. gage. It 
will dig to a depth of 10 ft. below the track and toa 
distance of 45 ft. on either side, and the dipper can 
be swung through two-thirds of a circle. The ma- 
terial may be dumped 30 ft. above the track 
and 40 ft. from its center. The machine moves 
forward 15 ft. at a time. How much this is 
beyond the capacity of the steam shovels in ordi- 
nary use may be seen by the fact that che larg- 
est standard size of steam shotel built by the Os- 
ood Dredge Co. digs only 5 ft. below the track on 
which it moves and 26 ft. to either side, and dumps 
12 ft. above the track and 24 ft. from the center. 
The weight of this machine is 40 tons, while the 
weight of the phosphate excavator is 56 tons. 

The general arrangement of the machine illus- 
trated in our engraving is similar to that of the 
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standard steam shovel of the Osgood Co, The 
machine is mounted on acar 40 ft. long and 13 ft. 
wide, built with arched side trusses, The trucks 
have «3-in. wheels with 5'¢-in. steel axles and two 
babbitted bearings to each wheel. To enable the 
machine to be turned at the end of the cut without 
loss of time, a truck is placed under the center of the 
car carrying a ring of coned rollers on which the ma- 
chine may be turned end for end in its own length. 
This is especially necessary in phosphate digging, 
where the machine has to traverse back and forth 
across the fields until the whole surface has been 
dug over. 

The dipper has a capacity of 14 cu, yds. when 
even full, and in ordinary working about two dip- 
pers full per minute can be handled. Power for 
working is supplied by a reversible double cylinder 
engine with two friction drums and cylinders 10 x 
12 ins., and a ‘‘crowding engine” with double cyl- 
inders 6 x 8ins. These are furnished with steam by 
a iocomotive boiler 54 ins. diameter and 14 ft. 
long. 

The boom and A-frame are made of iron with cast- 
steel hinges for raising or lowering; the stay-rods 
are of Burden’s best iron 154 ins. diameter with a 
spring in the boom stay to avoid shocks; the jack 
screws are 41¢ ins. diameter, of hammered steel, 
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Osgood Dredge Co., Builders. 


with brass nuts 13 ins. long. 
of the machine is 150 yds. 
material. 

The manufacturers inform us that recent letters 
from the Bolton company express much satis- 
faction with the working of the machine. One 
dated Sept. 9 says: “In spite of the very wet 
weather we have had since it commenced work, it 
has fulfilled all our expectations and we think it a 
success and the best machine that could possibly 
have been built.” A later one dated Sept. 26 says: 
“The excavator is showing up very nicely and the 
work is very satisfactory.” 


The daily operating expenses of this machine are 
about as follows: 


The nominal capacity 
per hour in ordinary 


1 Engineer 

1 Dipper Tender 

1 Fireman 

SB IN os caccnak cadence aedes vi ced ldacndeden ¥ 
1% Tons of Coal 

Water, Oil, Waste, etc 


Total per day 


The manufacturers announce their readiness to 
build machines of this type up to a capacity of 300 
cu. yds. per hour, and with a distance of delivery of 
50 ft. from the track. Such machines are well 
adapted for stripping surface deposits of ore or coal, 
or excavating large drainage ditches or canals. 


Experiments with the Imperatori Open-Hearth 
Process of Steel Making. 


The Imperatori process of steel-making, described 
in the following paper, presented at the Cleveland 
meeting of the American Institute of Mining Engi- 
neers, by Mr. J: B. Nav, is a modification of the 
open hearth process. We understand that it has 
met with considerable favor abroad, and though of 
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recent introduction has been put into regular use. 
One interesting feature of the process is that it 
promises to utilize to great advantage the rich con 
centrates of iron which are produced by magneti: 
separation. 


The Imperatori process is a sort of mixed process iy 
which a large amount of rich ore can be treated in presence 
of a metallic bath. The reasons that seem to have guided 
the inventor in his researches are the following: It is we}! 
known that the ordinary practice in the Martin-Siemens 
process consists in smelting in an open hearth furnace « 
certain amount of pig-iron together with a larger or smal!- 
er proportion of scrap. ‘Ihus, in certain works, where 
scrap-iron is abundant and cheap, the proportion of pig 
may be as low az 10%, whereas, in other works, where th: 
conditions for the supply of scrap are less favorable, the 
amount of scrap used in the charge may be more limited. 
The idea of substituting for a part of this sometimes very 
expensive scrap a corresponding quantity of rich iron ore, 
which can be obtained ata much lower price, is quite 
natural. Thus the practice of the so-called pig-and-ore 
process consists in adding to a bath of liquid pig a certain 
amount of rich iron ore, which, by its reduction, will ener 
getically oxidize the silicon, carbon and manganeze of the 
pig iron. 

But in the ordinary ore process; as it is practiced, for 
instance, in England, the amount of ore to be added is 
limited by the following conditions: 

1. The oxygen contained in the ore added must be only 
sufficient to oxidize the three elements aforesaid. 

2. The amount of all the bases present (oxide of iron ex 
cepted) must be such that they will just suffice to neutral 
ize the silicon in the pig iron; that is to say, form a suita- 
ble slag with the silica produced by oxidizing this sili. 
con. 

These two conditions permit an easy calculation of the 
amount of ore required to supply the necessary oxygen for 
the refining of the pig iron in the presence of a flame, 
which itself has a slightly oxidizing effect. Of course. 
the amount of ore to be added will vary according to its 
quality and nature. 


The author then explains the method of calcula- 
tion of the percentage of ore required to reduce a 
pig iron of any given composition in the open hearth 
furnace, and shows that while exact determinations 
are not possible, yet it has been found good practice 
to add about 20% of ore to the charge. Evidently 
the amount of ore to be added is limited by the per- 
centage of silicon, carbon and manganese contained 
in the pig iron. The amount of these elements is 
always below certain limits in the pig iron; and the 
amount of ore added to the charge may only reach a 
certain maximum percentage determined by those 
limits, Every particle of ore added beyond would 
occasion a clear loss of iron, But for well known 
reasons it would not be advisable to increase silicon 
and manganese in the pig beyond a certain limit. 
Hence the only element that could be increased with 
practical advantage for the reduction of a greater 
amount of ore would be carbon ; and as it is difficult 
to obtain a. pig iron or iron bath containing more 
than 5% of carbon, the general endeavor has been to 
introduce carbon with the ore. 

In 1881 and 1882 experiments were made in Sweden 
and Austria by adding briquettes to the pig iron 
bath composed of various mixtures of ore, carbon 
and pig iron. Some important knowledge of the ac- 
tion of the ore inthe furnace was gained by these 
tests by Prof..von EHRENWERTH. 


The ore, which bad been supposed until then to have a 
direct decarbonizing action on the pigiron, was found to 
act, on the contrary, by means of the slag it produced. 
The briquettes of pig iron, ore and carbon, instead of sink- 
ing completely into the metallic bath are, on the centrary, 
partially dissolved in the slag, thus furnishing a highly 
ferruginous cinder which by its contact with the metallic 
bath deprives the latter of carbon and yields in retnrn 
part of its iron. Hence a double reaction takes place be- 
tween the iron bath and the ferruginous slag; on the one 
hand a refining action on the metallic bath, and on the 
other a reducing action on the slag. 

Although the above experiments gave partially good re- 
sults, at least as far as the quality of metal was con- 
cerned, the loss of iron incurred was too heavy to permit 
economical working. These experiments, so far as the 
writer knows, had been abandoned as unsatisfactory when, 
about one year ago, Mr. IMPERATORI, encouraged more 


or less by the results previously obtained, made experi- 
ments of his own. 


TESTS MADE IN AMERICA, 

The Imperatori process consists substantially in treat. 
ing an intimate mixture of finely pulverized rich iron 
ore (at least 50% of iron) and carbonaceous materials, ag- 
glomerated into briquettes, in the presence of a metallic 
bath of pig iron or carburetted iron. The relative propor- 
tions of carbon and ore are calculated in such a manner 
hat the carhon is rpresert fp s#fficient quantities to re- 
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duce the ore directly to the metallic state, without pre- 
viously being transformed into a carburetted product. 
The amount of carbon to be added to the ore to reduce it 
to metallic iron can easily be determined on the asgump- 
tion that the carbon will be burnt half to CO and half to 
CO,. The ores used in the tests at Croton magnetic mine 
were concentrates of magnetic ore, carrying, on an aver- 
age, 64% of metallic iron, or 88.40% of magnetic oxide, con- 
taining 24.4% oxygen. As may easily be calculated, this 
amount of oxygen will burn 12.2 parts of carbon, half to 
CO and half to CO,. The coke used in the tests contained 
about 88¢ of fixed carbon, consequently, in order to ob- 
tain 12.2 parts of carbon, at least 13.86 parts of coke are 
required. As will be seen, a larger proportion of carbon 
was maintained in the experiments on account of losses, 
burning off at the surface, etc. 

The ore had been concentrated from an ore containing 
only 30¢ of iron originally, 

Coal and coke used in the briquettes were of good qual- 
ity; the coal vontained only 4.26 of ash, and 0.643 sulphur 
The ash im the coke varied bet ween 9.15 and 10.15, and the 
sulphur between 0.59 and 0.85, while phosphorus was very 
low. 


Manufacture of the Briquettes.—Ore and carbonaceous 
materials were first crushed to powder and then intim- 
ately mixed by hand. The proportions by weight were 
from 21 to 25 parts of coke and 27 to 30 parts of coal to 100 
parts of ore. 

Lime, to the extent of a little over 1* of the weight of 
the ore, was stirred in water and then added to the mix- 
ture, in order to constitute a flux of a given nature. The 
mass, after stirring, was formed by band in special moulds 
into briquettes of 50 to 60 Ibs, each. These were left to dry 
in the air for 10 days at least, under cover; and about 24 
hours before being used in the furnace, they were put in 
a drying oven in order to remove the last traces of water 
and to heat them somewhat, though not so much but that 
they could be charged by hand into the furnace. 

The slow drying of the briquettes imparted to them a 
certain compactness due to the more or less complete 
hydration of the iron ore. Furthermore, it was intended 
to render less objectionable the presence of the large 
amount of sulphur by transforming, partly through pro- 
longed exposure to the air in presence of humidity, the 
sulphide of iron in the ore mixture into sulphate of iron 
in which state it can be eliminated with the slag during 
the heat. All the heats made at Croton magnetic mine 
were, in ther general features, carried on in the following 
manner: 


Conduct of the Heats.—First, tne whole amount of pig 
iron and scrap to be used in the heat was eharged at once 
and allowed to heat up. When it began to become pasty 
and to meit partly, the charging of the ore briquettes 
still warm from the dryingoven was begun. These 
briquettes were laid side by side, as evenly as possible, 
over the surface of the metal bath, into which they at 
once partially sank. When, for any reason, the briquettes 
could not be charged al! at once, the heat was left to it- 
self for about half an hour, and then the remaiuing 
briquettes were charged in places where they could sink 
at once partially into the bath. 

Assoon as the whole charge wasin the furnace, the 
heat was left to itself. In most of the heats, but specially 
in the later ones, the reaction began at once. Numerous 
blue flames covered the whole surface. The cinder, 
which at the beginning of the heat was black and very 
rich in iron, brightened up toward the end of the heat 
and appeared eitherdark bottle-green or light yellowish- 
green, like blast furnace cinder. 

In order to obtain a quick reaction between the carbon 
of the metallic bath and the layer of the rich ferruginous 
cinder on top of it, the maintenance of a very bigh tem- 
derature in the furnace is essential. Otherwise the re- 
action will be slow, and the reduction of the iron from the 
ferruginous cinder incomplete. On the other hand, dur- 
ing an unduly prolonged heat the acid lining of the fur- 
nace will be destroyed very rapidly. Test: of metal were 
taken from time, and ore in lumps was added whenever 
it was found necessary. In the last heats made, the 
amount of ore thus added in lumps was largely reduced, 
and served rather for refining purposes. As soon as the 
tests of metal and the quietness of the bath in the fur- 
nace indicated a sufficient decarburization, ferro-man- 
ganese was added, and the metal was cast as in the ordi- 
nary open hearth process. 


The author then describes in detail the results 
obtained in each of the 10 heats. The work was 
conducted under many difficulties on account of its 
experimental nature. The furnace used was a 10- 
ton open hearth furnace, which had been idle for 
about a yeur. The sand bottom was not well made 
and in many of the heats gave trouble by rising and 
covering the bath. There were no proper facilities 
for drying the briquettes, and as a consequence dur- 
ing the first heats the briquettes crumbled badly. 
A long interval had to elapse between heats, and 
the temperature of the furnace was too low for 
proper working in several cases, 

The result of these drawbacks was that in the first 
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few heats the slag was thick and pasty, the heat 
was very long, and a large quantity of iron, although 
reduced from the ore, was carried off in the slag in 
the form of metallic globules. The loss of iron in 
the first four heats was from 20% to 25%. In the 
fifth heat the furnace was much hotter, the heat 
was shorter, and the loss was reduced to 15.6. But 
in the sixth heat even better results were obtained, 
and the loss was reduced to 9.16". 

The working of the process was interrupted at 
this point for several days. In test No. 7, notwith- 
standing a defective bottom in the furnace, the joss 
was only 10.2%, a considerable part of which was 
due to the loss of iron in the slag in the form of 
metallic globules. After another interruption of 
several days an ordinary open hearth pig and scrap 
heat was made, which showed a loss of 15.5%. The 
two final heats were then made, of which one 
showed a loss of 26.6°% and the other a loss of only 
4.90%,, due partially to the recovery of iron which 
had settled on the bottom in previous heats. In 
both heats the bottom gave trouble by rising, but 
in the last heat, which was the largest and hottest 
made, the slag was very thin and fluid, so that the 
former loss of iron inthe slagin the form of metallic 
globules did not take place. 

Taking the total iron charged and the total iron 
produced in the ten heats, the loss was only 14.7%. 
Considering the many disadvantages under which 
the work was carried on and the knowledge gained 
as to the causes of loss, the author thinks the exper- 
imental work proves that the process can be carried 
on in regular work with an average loss of not over 
10° 

The precautions necessary to secure such results 
with the Imperatori process are: 1. Touse good sand 
and a well made furnace lining. 2. To dry the bri- 
quettes thoroughly for 8 or i0 daysin the open air 
under cover and for 24 hours in a drying oven. 3. 
To charge them only after the pig iron and scrap 
previously charged have constituted by their partial 
fusion a metallic bath, into which the briquettes 
will partially sink and begin at once the reaction 
between the carbon and the ore and the formation 
of iron sponge. 4. To heat the furnace thoroughly 
before charging begins and maintain the 
ature as high as possible. 


tem per- 


QUALITY OF STEEL OBTAINED. 


The steel produced contained a high percentage 
of sulphur, the ore not having been sufficiently 
roasted before concentration, and the scrap used 
having also much sulphur and phosphorus. Of 
course in the acid open hearth process these elements 
cannot be removed, and good materials must be put 
into the farnace to obtain good steel. No trouble 
was found in eliminating carbon, however. The 
first heat was stopped intentionally before the car- 
bon had been thoroughly reduced ; but in the re- 
maining heats the percentage of carbon varied from 
0.15 to 0.31. It is no more difficult in the Imperatori 
process than in the ordinary open hearth process to 
bring the carbon down to a desired limit, 

The author concludes by comparing the cost of 
the ordinary open hearth process and the Imperatori 
process, as follows : 

The cost of one ton of steel in the two processes depends 
on: 

1. The prices of the raw materials used in the charge 
and their relative proportion. 2. Labor. 3. Furnace re 
pairs. 4, The number of charges made per 24 hours. 

As to the price and proportions of raw materials, it has 
been found at the steel works of Savona. Italy, where the 
Imperatori process was first used, and where the excellent 
results obtained since its introduction. both as to quality 
of steel and economy of operation, have led to its final 
adoption in current daily practice, that the amount of 
serap used in the charge ought vot to be higher than 
about 25%, and even less, if possible. The average com- 
position of acharge in this process may be given as fol- 
lows: 40 pig iron, 20 scrap, 40 ore in briquettes. 

In the ordinary open hearth furnace the composition of 
the charge varies largely with the supply of serap, but 
may be taken to be, On an average, 30 pig iron te 70 scrap. 

We may assume for a calculation the price of pig iron 
at $19 a ton, and that of scrap iron at $21aton. The cost 
of the ore briquettes may be estimated as follows: 

Ore, crushed, ground and concentrated to 64% of iron can 
easily be obtained in ordinary practice at 5cts. a unit (and 
in many places at a cheaper rate), so that a ton of such ore 
will cost $3.20. Coke can be obtained at the rate of $4 per 
ton, and anthracite coal, which wauld be very good to use 
in these briquettes, is as cheap or cheaper. But as the 
coke or coal has to be ground to a fine powder? we will 

suppose it to cost even $5 a ton. Briquettes of a good com- 
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position will contain about 21 parts coke to 100 ore; in 
other words, a ton of ore will require 0.21 ton of coke. Bri- 
quettes containing a ton of ore will Lhen cost: 


1 ton of ore..... 


Rca ctees oe 
0.21 ton of coke at §......5..... 


« 2 

But a ton of metallic iron requires the use of 1.56 ton of 
64% ore, and will cost 1.56 « $4.25 = 36.68. 

The labor in both cases will be the same, except for the 
making and drying of the briquettes. In current practice 
these briquettes will be made by machinery, and it will 
require only a few men to make from 800 to 1,000 briquettes 
a day, weighing each 50 to 60 1bs., so that they can be made 
very cheap. Asa liberal estimate, we will take ots, per 
ton of ore, so that the final expense per ton of iron in the 
ore would amount to: 


Ore and coal (both ground). ; iced 
Labor on 1.56 ton of ore at 50 cts. per ton 


veees 96.63 
see GS 





Total cost of briquettes containing 1 ton metallic 


bee eded ; $7.41 

We bave now to consider the repairs to the furnace and 
number of charges made per 24 hours. The average total 
duration of a test heat, as previously stated, was 8 h. 50 
min., while the corresponding time in the ordinary pig 
and scrap process is about 8 hours; this would make a 

difference of about 1 hour in the time required. 

Now, in the ordinary pig and scrap process the amount 
of gas coal consumed amounts to about 30¢ of the weight 
of steel obtained. Consequently, if the charge in the Im 
peratori process were to last about 1 hour longer, it will 
require about \% of coal more, or say in all about 34% of 
the weight of steel. 

As to repairs, it has been already stated, and with the 
ordinary so-called ore process it has been demonstrated at 
many works in Europe, that a neutral lining will require 
very little repairs and will last for several hundred heats; 
so that the expense of relining can be considered to be the 
same in both cases. 

The same might be said of the number of heats in 24 
hours. This number, as is well known, depends la:gely on 
the repairs required by the furnace. As these repairs wih 
not be heavier in one case than in the other, we may say 
that practically tne same number of heats can be made in 
both cases in 24 hours. 

If we admit, furthermore, that the loss of iron in the pig 
and scrap process is about 10% and that this loss in the Im 
peratori process will not be higher, as has actually been 
shown for this latter process, by several heats during the 
tests (and it is even lower than 10*, according to the testa 
made in Europe), we can easily establish, as to the cost of 
steel in the two processes, a comparison which may be 

confined to those items which constitute the difference 
between them. 
ORDINARY PIG AND SCRAP PROCESS. 


: ig i , 0.20@319 . $5.70 
One ton of iron charged Pig iron. eoeen =e 
Loss, 10%; hence, cost of 0.9 ton product...... . $20.40 
" a = ; . 22.67 
IMPERATORI PROCESS, 
0.40 tom pigg ive, Gb GID. .... cc cccncesccrcccccsccescces 37 
0.20 scrap, at $21.... - oneecaceun Ab NGF ccderedenuia 4.20 
0.26 iron in 40% ore, at $7.41... .. 2.2... cee eee enee 2.96 
0.86 ton iron charged... . 7 ; nies . 814.76 
Hence, 1 ton of iron charged (or, after allowing for 
10% loss. 0.9 ton of product), would cest...... ‘ . 17.16 
Or, cost of | ton of product. .. cnewesaal ao% . 19.06 
To which must be added 4% excess of gas coal over 
the 30% of the weight of the steel which is required 
in the ordinary process, or 0.04 ton, at $3............ 0.42 
Making a total for material and fuel of......... . $19.18 


The difference in favor of the Imperatori process is 
$3.49 per net ton of steel obtained. This economy is im- 
portant, but it does no! constitute the only advantage of 
the process. In an average charge in the Imperatori pro- 
vess, composed, as has been said, of 40 pig, 20 scrap and 40 
ore, the chemical composition of each constituent can be 
accurately ascertained. The pigiron will generally be 
low in silicon, sulphur and phosphorus; such iron can 
easily be obtained at reasonable price. The scrap used can 
be wholly supplied by the crop ends, rail-ends, ete., from 
the works themselves, no outside scrap being needed; 
consequently its chemical composition will be the same 
as that of the finished product, and can always be relied 
upon. 

As to the ores used in the briquettes, there will be no 
difficulty in securing at low rates, concentrated ores (not 
much used at present) almost free from phosphorus and 
sulphur, and consequently constituting an excellent ma- 
terial for the production of the best quality of steel. 

The carbonaceous material for the briquettes may be 
either coal or coke or charcoal Or anthracite, as long as it 
does not contain too high a percentage of sulphur. Char- 
coal is very well adapted to this process, as it is very gen 
erally free from sulphur and phosphorus. Thus the 
well known chemical composition of the raw materials 
used will allow of obtaining, at a low price,a very good 
quality of steel, which is not always obtainable in the 
ordinary pig and scrap process. 

Another very advantageous feature of the Imperatori 
process is the facility with which many ores, hitherto 
almost useless, could be treated, thus enlarging the 
market, now very limited. Thus, many lean ores largely 
found in the States of New York and New Jersey. and, in 
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fact, in almost every one of the United States, would con- 
stitute, when once ground and concentrated, an excellent 
material for this process. 

In Morris County, New Jersey, ores are mined contain- 
ing only from 30 to 37% iron, with 0.085 sulphur and 0.06 
phosphorus, which, concentrated, furnish powdered ore 
containing 64 to 65iron, 0.02 sulphur and 0.02 to 0.03, or 
even less phosphorus. These are well adapted to be used 
in the Imperatori process. 

Besides these concentrates, most of the magnetic sands 
found in large deposits in Canada and in the United 
States, and containing a high percentage of iron (as high 
as 66% in certain cases), could be made available by this 
process... Many of these sands, if not rich, are physically 
eesociated with earthy substances which a simple wash- 
ing could remove, furnishing a practically almost pure 
oxide of iron in powder, at a low price and particularly 
well adapted to be made up into briquettes. 

Another advantage of this process is its easy adaptation 
to any existing open hearth plant, as it can be carried 
on in any existing furnace without the slightest alteration 
or addition. 


The Laybourn Iron Flume. 


One of the greatest objections to the use of woodeu 
irrigating flumes is the alternate shrinking and 
swelling of the wood and the consequent warping 


and distortion of the structures. To overcome this 
difficulty, and at the same to provide a durable sub- 
stitute, easy of transportation and erection, Mr. M. 
H. LAYBourRN has designed and patented an iron 
flume which is illustrated herewith. 

Galvanized iron is used for the trough of the flume, 
which is supported in various ways, according to 
the exigencies of the case, but generally by means 
of cast iron brackets placed on timber supports. 
Fig. 1 shows a small flume, supported on single 
posts. In this, asin other cases, the upper edge is 
stiffened by means of a board or plank, which also 
provides a means of fastening the flume to the 
bracket. Fig. 2 shows a larger flume, circular in 
section, supported by a bracket at each side resting 
en a horizontal timber. In both these cases the 
board beneath the flume may be omitted, but it aids 
in erection, and adds stability to the structure. The 
smaller sizes, Figs. 1 and 2, do not have riveted con- 
nections between joints, and therefore, especially in 
the use of the single post support, may be easily 
moved from one locality to another. 
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The general shape of the flumes, in section, is 
parabolic. Where the depth is restricted and the 
volume of water to be carried is large, the type 
shown by Fig.7 is adopted, the sides being para- 
bolic and the bottom circular. In this ease the bot- 
tom of the flame is supported throughout its entire 
Jength by plank or timber on edge, let down into 
the sill of the trestle to conform to the shape of the 
flume. 

In case it is desired to substitute iron for the 
timber supports the all-metal structure shown by 
Figs. 8 and 9is used. This consists of rolled steel 
or iron I beams resting on cast iron vertical sup- 
ports, the shell of the flume being secured to the 
beams in the manner shown. 

Figs. 3, 4 and 5 show how admirably this form of 
flume may be adapted to a rough country by resting 
one end of the sills on a precipitous rock wall and 
supporting the other on timbers, or by means of 
rods and eyebolts ariven into an overhanging cliff, 
Fig. 6 shows the flume in plan. 

Kither galvanized iron, black iron or asphalted 
sheet iron may be used for the trough. All the 
meta! used in constructing the flume is, or may be, 
if desired, shipped with it, so the erection is very 
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simple. For the larger sizes expansion and com- 
pression joints are provided. 

The flume seems an excellent one, and likely 
to be quite widely used. It is manufactured 
by the Irrigation Machinery Co., Denver, Col. 
We are indebted to Martin, Aulls & Follett 
also of Denver, for the above information and the 
illustrations. 


Additional Notes on the Cascade Tunnel. 


Since the publication of Mr. HoBart’s description 
of this work in our last two issues, we have received 
the following additional particulars concerning the 
work, from the engineers in charge of the location 
and construction of the tunnel: 

Stampede pass across the Cascade range, beneath 
which this tunnel was driven, was discovered on 
March 19, 1881, by @ party sent out by Mr. V.G. 
Boeve, then Principal Assistant Engineer of the 
Northern Pacific R.R. The existence of a pass at this 


Oct. 17, 180) 
point had been suspected, but was not known | 
to this date; and the party was sent out to find 
pass, if it existed. 

The height of the mountain above the tunn, 
1,135 ft., instead of the figure given on page 34). 
our issue of Oct. 3. 

The switchback over the mountain, over w), 
trains were run during the construction of ; 
tunnel, was executed by Messrs. W. H. Kenn; 
and J. Q. BARLOW, under the direction of Mr. H. ~ 
Huson, as before stated. 

In timbering the tunnel, the work was usua 
done on wall plates. These, with their load of x, . 
ments, lagging and packing, spanned the space |. 
tween the last set of posts and the rock of the ben: 
Additional sets of posts were placed as the excay 
tion progressed. 

The breaking shot which established an openiy. 
betwen the east and west headings was fired in t}).- 
latter on May 3, 1888, as stated. The excavati.;; 
was completed May 10, and the first regular trai: 
ran through the tunnel on May 27. 

The line and levels of the engineers working fro), 
each end checked as follows: Alinement, 0.046 f:.- 
grade, 0.03 ft.; distance, 0.60 ft. 














During the month of June, 1888, the Commission 
ers appointed by the United States Government to 
inspect avd accept the successive sections of 
the mainline of the Northern Pacific road, were 
taken through the tunnel by Mr. J. W. KEND- 
RICK, Chief Engineer of the road, thus completing 
the acceptance of the entire line, by the acceptance 
of this last part, the most costly work yet done in 
the West. 

The amount of excavation for the tunnel sec- 
tion was 12.36 cu. yds. per lin. ft. for rock sec- 
tion and 15.70 cu. yds. for the sections where 
timbering was required instead of the figures given 
last week. 

In the work of lining the tunnel with a concrete 
arch now in progress, it may be of interest to note 
that the sand and cement are mixed dry by a worm 
mixer at the place where they are to be used. Tie 
power for the mixer is furnished by an Edison 6 
kilo-watt, 1,000-volt motor, supplied with current 
from the lighting dynamo at,the east portal of ‘le 
tunnel. a 
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Tandem Tanks for Hoisting Water from Flooded 
Slopes.* 





The water-hoisting tanks herewith illustrated have 
been designed for removing large quantities of water 
from recently flooded mines, through their hoisting- 
slopes, with rapidity proportional to the capabilities of 
the hoisting machinery available, the tanks being adapt- 
able to slopes: of small sectional areas and varying 
pitches, 

The following features may be of interest to those oper- 
ating mines liable to be flooded: 

1. The arrangement of doors on each tank by which it 
may be automatically filled by immersion at any point on 
the varying pitch of a slope, the water being retained 
while hoisting on the flat as well as on the steep pitches, 
and quickly and automatically discharged at the top. 

2, The arrangement, in connection with the above-men- 
tioned doors, of side wheels over the rear wheels of each 
tank and of side-dumping tracks at the top of the hoist, 
for the automatic emptying and quick return of the tank. 

3. The arrangement of two or more tanks, one in front 
of the other, so as to give as large a capacity in a single 
hoist as the engine power will permit, yet without mak- 
ing any tank too large for the sectional area of the slope, 
or of unwieldy length, or of such a shape that it cannot 






Rear of TANK. 


FIG. 1. 


FIG, 2. 


pass easily over vertical curves, and without concentrat- 
ing too much weight on any one pair of wheels or on any 
point of the track. 

The details of construction and method of operating are 
shown by the accompanying sketches (Figs. 1 and 2) and 
the following more detailed description. 

At the end of each tank isa large iron door of almost 
the full size of the end of the tank, opening inward, so 
that when immersed the tanks fill almost instantly. To 
provide for holding the water while it is hoisted up flat 
pitches, a wooden door is attached to the front of each 
tank, opening outward. Each front door is attached to 
the door at the back by an iron rod, provided with a slid- 
ing link so that the back door can open independently of 
the front; but the latter is held closed as long as the rear 
door isclosed. This connecting rod, as shown in Fig. 2, 
passes through the front door and through a spiral spring 
in front of it, so that the amount of pressure necessary to 
keep the water from leaking out may be readily applied. 

The tanks are mounted on self-oiling closed wheels, so 
arranged as to exclude water from the bearings while the 
tanks are immersed, and tv retain the lubricant. 

Each tank is provided also with side wheels, vertically 





"A by Mr. J. H. Bowpen, Wilkesbarre, Pa., read 
at the Glen Summit Meeting of the American Institute of 
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over the rear axle, which have a gage sufficiently wide to 
clear all other portions of the tank; and on the surface 
an elevated track is provided, upon which these dumping 
wheels run and thus raise the rear end of each tank as 
much as may be necessary to dump the water into a 
trough between the tracks; the tilting forward of the 
tanks opening the back door and releasing the front one. 
The tanks while emptying rest on their forward wheels 
and on the dumping wheels. By having the tracks at the 
surface slightly up-grade, the tanks will run back when 
empty, as soon as the rope is slackened. To allow this 
dumping, the hoisting rope is attached to the tanks by a 
yoke reaching back on the sides and pivoting on the axle 
of the dumping wheels, the tanks back of the first one 
being attached by eye-bars reaching from axle to axle of 
the dumping wheels on the tanks. A stop is provided to 
prevent the yoke on the forward tank from dropping and 
catching in the track when the rope is slackened. 

This pian of “ tandem tanks” was designed and used to 
hoist about 25,000,000 galls. of water which had been ad- 
mitted to extinguish a mine fire in one of the Susque- 
hanna Coal Company’s mines. The slope was small in 
section and 3,200 ft. long, with single track, and with 
pitches varying from 4° to 20°. The hoisting plant con 
sisted of a pair of 26 x 60 in. direct acting engines with 
cast coned drum, 9 to 12 ft. in diameter, carrying 15¢-in 
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DETAILS OF HOISTING TANK, 


steel rope. These engines {had been previously hoisting 
5 cars, weighing about 4 tons each when loaded. 


Notes of a Vacation Trip from New York to 
Salt Lake City and Return. 





(Continued from page 332.) 

Governor Arthur L. Thomas, of Utah, may be ranked 
among the notable men of the times. He is still a young 
man and only a few years ago was a page in one of the 
houses of Congress at Washington. Sentto Utah in a 
clerical capacity in 1879 he has rapidly risen to the office 
of chief executive of the territory, and so far as I could 
learn, is deservedly popular, He has taken great per- 
sonal interest in the reclamation of the vast arid regions 
of Utah and adjacent territories, and at his suggestion a 
meeting of the Chamber of Commerce of Sait Lake City 
was held on June 3 last, when a resolution was passed re- 
questing him to callaconvention to meet at Salt Lake 
City. The Irrigation Congress was the result of the call 
made by the Governor June 12 and addressed to the gov- 
ernors of all states and territories west of the Missouri 
River. The purpose of the Congress was “to consider 
matters pertaining to the reclamation of the arid public 
lands of the West and to petition Congress to cede toeach 


state and territory the arid lands within its borders for 
purposes of reclamation, for the support of its public 
schools and for such other public purposes as the legisla- 
tures of each state or territory may respectively deter 
mine." 
There was a prompt and liberal response to the call of 
Governor Thomas, showing the deep interest taken in 
the subject of irrigation throughout the country west 
ot the Missouri. On the morning of the 15th the large 
hall of the Exposition Building was filled with delegates 
to the Congress; the press was well represented from San 
Francisco to Chicago, besides ENGINEERING News from 
New York and an English syndicate from London. There 
was nothing of the “hayseed,”’ the “cowboy” or the 
“wild and woolly west ' nature about that body of dele 
gates. They were as fine looking, intelligent and wide 
awake body of men as can be convened in any section of 
the United States. U.S. Senator Wm. A. Stewart, the 
advocate of unrestricted silver coinage. was a delewate 
from Nevada; U.S. District Judge V. H. Grinstead, of 
Kansas; Propate Judge Jas. McGarry and Civil Engi 
neer A. D. Foote, of Idaho; Governor, City Mayor, Presi 
dent of Board of Trade, lawyers and editors, besides 
farmers with an extended practical knowledge of irrigat 
ing represented Utah; F.C. Finkle, C. E., from San Ber- 
nardino, whose papers on irrigation in that county have 
recently been published in ENGINEERING News; Elwood 
Mead, the State Engineer of Wyoming: Andrew 
Gilchrist, Bank President and also President 
of the largest irrigation enterprise in Wyoming ; 
R. Chatten, a prominent California ranchman; Civil 
Engineer Gen. H.S. Willey, of San Francisco; Wm. H. 
Hall, ex State Engineer of California and a well-known 
authority on irrigation; C, W. Irish, C. E., formerly of 
Iowa, recently Surveyor General of Nevada; Prof. L. G. 
Carpenter, Professor of Irrigation Engineering at the 
Colorado State College at Fort Collins; State Sena 
tor C. W. Sanborn, of Boulder, Colo.; Messrs. Green, 
Martin and Anderson, all irrigating engineers of Den- 
ver; M. M. Estee, of California, one of the best, 
if not the best posted man on irrigation in the United 
States and a possible U. S. Cabinet offief/ with J. 
P. Irish, a prominent San Francisco newepaper writer. 
These were a few of the many notable méi ofthe Won- 
gress sent to discuss the important problems set forth fn 
the call of Governor Thomas. The organization of the 
convention and the result of the three days’ diecus- 
sion have already been published on page 25, ENaineer- 
ING NEws. 

The discussion on the second day especially, when the 
congress met as a “ Committee of the Whole” with Sena 
tor Stewart as chairman, was interesting and instructive. 
There was a resolute squelching of pure bombast and 
polities, and the main subjeet was attended to very 
closely. While solid business was adhered to in 
most of the speeches, there was considerable humor to 
lighten it up. The great speech of the day was made by 
W. H. MILLs, the land agent of the Southern Pacific Ry. 
system; the witty speech by Judge C. C. Goopwin, 
editor of the Salt Lake Tribune. Mr. Mints remarked 
that the results of irrigation on fruit raising in California 
were so remarkable that if a man should tell the whole 
truth, and nothing but the truth, he would be called an 
unblushing liar. Of these remarkable results of trrigation 
in California and Idaho there was no end of stories told 
in the hotels by enthusiastic delegates and visitors. There 
was no reason to lispute their entire veracity, and there 
are undoubtedly splendid opportunities to make money 
in these arid countries by intelligent and active men with 
some capital, who will engage in fruit raising. 

The effect of this Irrigation Congress will not be felt 
immediately. ‘ It will be, however, later on when the pro- 
cess of educating the American people to the importance 
of the subject and its future benefits to the nation, begins 
and progresses. Civil engineers are very much interested 
in the promotion of Irrigation enterprises: in Salt Lake 
City, in Leadville and in Denver, in conversation with en- 
gineers, there was but one opinion as to civil engineering 
work in the far West. Mining and irrigation were the 
only branches worth paying special attention to; there 
will be a small amount of municipal and some railway 
work, but mining and hydraulics are the only sources of 
profit for the civil engineer. 

Leaving Salt Lake City at 9 Pp. M., by the Rio Grande 
Western R. R., Junction City is reached in time for break- 
fast. Trains are made up there for Denver by the D. & 
R. G. broad gage, via Leadville, by the D. & R. G. nar- 
row gage, over Marshall Pass, and by the Colorado 
Midland to Denver, via Leadville and Colorado Springs. 
There was a grand fruit and vegetable “Exposition” bold- 
ing through the week, and I was there the day following 
“Peach Day.” when free peaches were theorder, and many 
tons were distributed ‘without money and Without price.’ 
Peaches were being hawked on the station platform while 
the trains were being made up; they were very cheap, 
and they were certainly the finest specithétia of that delici- 
ous fruit I ever saw, and I have seen the best that the 
New York markets supply. Enormously large and he nd 
some peaches from California were om exhibition at Salt +: 
Lake City during the Congress, but, like the same fruit 
exposed for sale in New York, they were “ snes” o 
the most exasperating species, the flavor and 4 
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the grain of the fruit coarse. The Junction City peaches 
were almost transparent in their clearness, the flavor was 
of the “ peachiest’’ quality, and they were “ freestones,”’ 
without a detracting characteristic. As a peach growing 
district, the Junction City lands are without a superior, if, 
indeed, they have an equal, in America. 

Every railway system nowadays hasa pet sanitarium 
or hotel to attract tourists and local excursion parties. 
Glenwood Springs is the favorite of the Colorado Mid- 
jand, and the train waiis there one hour to allow passen- 
gers to be hauled up toa hotelin the town, where they 
can spend 75 cents on a lunch, which is dear at any price, 
or go over to the Sulphur Springs and take a bath. I took 
the lunch and then visited the bathhouse and pool. The 
water issues in an immense volume from the ground, so 
hot that it is unbearable to the hand; it runs from the 
well tothe elliptical pool, which is several hundred feet 
long and about 50 ft. wide; it is exceedingly sulphurous, 
but as it runs from one of the wells after cooling a little 
it is not unpleasant to the taste. One of the passengers 
from the train who took the bath said that it left him 
rather enervated and he regretted taking the plunge, 
The bathhouse is a most expensively fitted up in- 
stitution; it is a gem of architecture in its way and 
a study in handsome fitting and furnishing. The prin 
cipal stockholders in the enterprise are the President and 
Vice-President of the Bank of England, who also own 
large interests in the railway. 

The Busk-Ivanhoe tunnel entrances are passed just at 
nightfall as the train begins the ascent of the mountain 
which is being tunneled. Leadville was reached at 9 Pp. M. 
It is unfortunate for tourists who wish to look-at moun. 
tain scenery that the Colorado Midland runs through the 
most interesting portion of its route in the night time 
going either way; there isto bea change I understand, 
and two more trains will be run, one each way, giving 
tourists the benefit of daylight. By taking a ticket over 
the D. & R. G., and laying over at Leadville, some of the 
finest views of the Rocky Mountain cafions can be seen. 

In Leadville I was the guest of Mr. John Williams, 
Assistant President and General Manager of the Consoli- 
dated Kansas City Smelting & Refining Co., formerly 
associate editor of the Engineering and Mining Journal. 
The smelting and refining works, now under Mr. Wil- 
iams’ management, are the most extensive silver smelt- 
ing works in America, and second only to some Swansea. 
Wales, works, The ore is smelted at Leadville and then 
shipped in “ pigs’’ to Argentine, near Kansas City, and to 
Denver for refining. The works handle about 400 tons of 
ore daily, and they pay freight bills of about one million 
of dollars annually. The company buys the ore direct 
and handles it at its own convenience. It was my first 
visit toa silver smelting works and I was much interested, 
and herewith beg leave to express my thanksto Mr. Will- 
iamsand also to Mr.:Kearney, son of the late Gen. Phil. 
Kearney, U. 8S, A., the agent of the company at Salt Lake 
City, for many courtesies extended to me in Salt Lake 
City and Leadville. 

The morning at Leadville wag consumed by the visit to 
the smelting works. After lunch I had the good fortune 
to be the guest of Thos. W. Jaycox, Civil Engineer, for- 
merly of the Sewer Department, Washington, D. C., more 
recently City Engineer, and last year the Mayor of Lead- 
ville, Under Mr. Jaycox’s intelligent guidance we made 
the tour of the mining district of Leadville, said to be the 
largest “mining camp” in the world. I will not attempt a 
description, but it was very interesting to look at the 
“holes in the ground” from which miilions of dollars have 
been and are still being drawn out to the enrichment of 
many men, while numerous other “holes’’ show where 
large fortunes and larger hopes have disappeared forever. 
Mr. Jaycox has made hydraulics a study during his en- 
tire professional career; he is now mostly in demand asa 
mining engineer and an expert on mine surveys, and prob- 
ably has no superiors in the profession in the mining 
regions. Another mining expert in Leadville is Chas. J. 
Moore, who was the first editor and part owner of En- 
GINEERING NrEws, in 1874, but who has been intimately 
associated with the development of the Leadville mines 
since 1879, and who is now consulted on most of the intri- 
cate questions of boundaries and development of mining 
property in the vicinity of Leadville. According to all 
accounts to which I listened, the output at Leadville is 
not satisfactory at present. ** Business is dull,”’ but it is 
the unanimous opinion of those competent to judge that 
the possibilities of Leadville are yet unknown, that the 
ground is but “‘ scratched,” as it were, and that far greater 
fortunes are yet to be dug out of the hills thereabouts 
than have yet been secured. 

People who live in Leadville are there for money, not 
pleasure or comfort. The town is not a camp of ‘‘roughs” 
and “ toughs,”” but is as orderly as any Pennsylvania 
mining town of equal size. The police force consists of 
seven men. There are some churches and a little of 
what might be called society. I met with a select coterie 
of very bright and intelligent men ata private club and 
was assured that with the exception of the pleasant diver- 
sion of the club hours the balance of the time was given ex- 
clusively to work. The town is 10,400 ft. above the sea level. 
I found that walking fast on the level or going up stairsin- 

creased the difficulty of breathing, otherwise there was 
nothing unusual from the experience at sea level. Persons 
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with heart trouble do not stay long in that altitude; the 
acclimated residents find no difficulty except in keeping 
warm. Flannel underclothing is not uncomfortable 
at any season of the year. At the time 1 was visiting the 
smelting works, a fierce storm was raging on the moun- 
tain tops to the west, and it passed over Leadville with 
heavy hailand rain. Snow lies on the mountain tops in 
sight all the year through, Leadville is sewered by a 
private company, this making the fifth private system of 
sewerage in the United States reported thus far. Mr. 
Jaycox is the Engineer anda principal owner. Mr.C. N. 
Priddy, Engineer and Superintendent of the Water Co., 
isa stockholder; the system was planned and built for 
the personal benefit of a few enterprising citizens, after- 
ward privileges to connect were sold, until it is now the 
generally adopted system. No franchise has been granted. 
but the projectors feel very secure in their monoroly. 

Trains by the Colorado Midland leave Leadville at 
9 Pp. M.: Lhe descent to Colorado Springs is made by 3 a. M.; 
the trains are run cautiously along the mountain sides, 
around sharp curves and down steep grades, but one feels 
more comfortable in mind when the great mountains are 
left behind and the level mesa is reached. I arrived in 
Denver at 7 a. M., Saturday Sept. 19. 


(To be continued.) 


EIGHTY-FIVE TONS OF ALUMINUM are said to be 
wanted from American manufacturers by the Ger- 
man government. The metal is to be turned into 
buttons, buckles, telegraph and telephone wire, 
cartridge shells, and is also to be used in a new pon- 
toon device. The only two firms capable of tilling 
this order are the Cowles Co., of Lockport, and the 
Pittsburg Reduction Works, of Pittsburg. As 
these two companies are now engaged in a legal con- 
troversy that limits their output, the Germans may 
have to wait awhile for the aluminum. 

A FOG-SIGNAL, designed by Mr. H. T. Grunpy, of 
Radcliffe, Manchester, England, is said to have been 
in service for two years with satisfactory results. It 
consists of a whistle worked in conjunction with 
the ordinary semaphore. When the blade stands at 
the danger position a spring lever is made to rise 
so as to lie along the inner side of the rail. This lever 
is formed with a suitable curve, and projects slightly 
above the line of travel of the flange of the engine 
wheels, and when itis depressed by the wheels a 
peculiarly piercing “screech” is emitted from a 
whistle at the side of the track. 


PERSONALS. 

Mr. FRANK DAMON has been appointed Chief En- 
gineer of the Florida Central & Western Ry., vice Mr. 
Joun M. Cook, resigned. Headquarters at Tallahassee, 
Fla, 

Mr. J. D. SHattuck, C. E., has resigned his posi- 
tion as engineer to the Walton Water Supply Co., and has 


been succeeded by Mr. E. F. Musson. Mr. SHATTUCK has 
taken a position with the Burlington & Missouri Ry. Co. 


Mr. G. O. VANDEVANTER has been appointed 
Principal Assistant Engineer of the Western Maryland 
R. R., as assistant to Mr. J. E. MartHews, Engineer and 
Roadmaster, owing to the continued il! health of the 
latter. 


Mr. C. A. Beck, General Manager of the [llinois 
Central R. R., has been appointed Assistant Second Vice 
President, the office of general manager having been 
abolished and the duties assumed by the Second Vice- 
President. 

Mr. HERMAN LAvB, who for some years past has 
been associated with Mr. G, LINDENTHAL, has opened an 
oftice in Sern’s Block, Pittsburg, for the practice of engi- 
neering, especially in the department of iron and steel 
construction. 


Mr. A. F. Stewart has been appointed Master 
Mechanic of the Cincinnati and Huntington Divisions of 
the Chesapeake & Ohio Ry., with headquarters at Hunt- 
ington, W. Va., vice Mr. WM. HassMAN, resigned to ac- 
cept a position elsewhere. 


Sir Henry Woop AND Mr. JAMEs DREDGE, of 
London Engineering, the English Commissioners to the 
World’s Fair, returned to England last week, and express 
themselves as greatly pleased with the plans and prepa- 
rations already made for the Fair. 

Mr. Prescott METCALF, who died at Erie, Pa., 
Oct. 14, was one of the projectors of the Erie extension 
canal. Later he became a pioneer railway builder and 
was one of the constructors of the Erie & Pittsburg R. R. 
and the Erie & Northeast R. R., now a part of the Lake 
Shore & Michigan Scuthern Ry. 

Mr, C. C. Martin, Chief Engineer and Superin- 
tendent of the Brooklyn Bridge, has had his salary raised 

from $6,000 to $8,000 per year, ‘The resolution effecting 
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this was accompanied with the most hearty and wna), 
mous testimony as to the value of Mr. MARTIN’s servi... 
in connection with the bridge. Mr. MARTIN has declin:4 
the late flattering offer of the position of Managing | ,. 
rector of the Rensselaer Polytechnic Institute, at Tr. 
N.Y. Mr.SAmvUsL Propasco, Assistant Engineer, }, 
had his salary raised from $5,000 to $6,000, 


Mr. ALBERT FINK is heartily recommended f,; 
the vacant place on the Interstate Commerce Com) - 
sion, to be filled by the President. Mr. FINK isa prac} 
cal business man, intimately acquainted with the intri: 
cies ot railway methods and management by reaso:, 
of his long and successful service as Trunk Line Comm). 
sioner. His appointment would be an excellent one, if }, 
will consent to accept it, probably the best which cou) 
be made. 


Lieut.-Col. HENRY M. Ropert, U. S. Enginee: 
Corps, has been relieved from duty as Engineer Commic- 
sioner of the District of Columbia, and ordered to duty at 
Nashville, Tenn., relieving Lieut.-Col. Joun W. BARLow, 
U.S. Engineers. Capt. WILLIAM T. Rosse, U. 8. Engi 
neers, pow on duty in the oftice of the Commissioners of 
the District, has been detailed to succeed Col. ROBERT as 
Engineer Commissioner. Col. BARLOW will remain at 
Nashville on special duty under the Secretary of State. 


SOCIETY PROCEEDINGS. 


Southern and Southwestern Railway Club.—The 
first fall meeting was held at the Hotel Duncan, Nash- 
ville. Tenn., Sept. 24. About 25 members were present. 
The first subject taken up was “Breakage of Locomotive 
Side Rods.” The Secretary read Mr. J. W. Heinphill's 
paper presented at the St. Louis meeting on April 16 (see 
Ena. News. May 9, 1891), alsoa communication from the 
Superintendent of Motive Power of a western road, ac 
companied by blue prints showing the construction of 
fluted solid end side rods used as a standard on that road_ 
The rods are of steel and the solid ends have the oil cups 
forged on, this latter feature being introduced on account 
of losing so many brass cups in service. The main rods on 
these engines are each fitted with a forked back end, and 
the front end is fitted witb a strap, this strap being nec- 
essary because the road has abandoned the Laird guide 
and substituted a two-bar guide and a fourm of crosshead 
which makes it necessary to use a strap. The quality of 
steel from which these rods are made is indicated by the 
following abstract from the specifications for the material: 

** All blooms to be of open-hearth steel. One end of each 
bloom will be drawn down by the manufacturer to a test 
bar 2 ins. square and 10 ins. long, the test bar to remain on 
the bloom. A test specimen cut from this bar midway 
between center and outside should show a tensile strength 
of 75,000 Ibs. per sq. in , and an elongation of 23¢ in a test 
sec! io. originally % in. diameter and 4 ins. long, Steel 
having more than 80,000 or less than 70,000 Ibs. per sq. in. 
tensile strength, or elongation less than 20¢ in the speci 
fied test section, will not be accepted.”’ 

The letter then continues as follows: 

“We also send with this two blue prints showing the 
action of these rocsin service, under adverse circum- 
stances. Rods1,2 and 3 were broken under one of our 


Fig.t 
Breakage of Locomotive Side Rods. 


eight-wheeled passenger engines. The immediate cause 
was the breaking of the rear driving wheel axle close to 
the hub of the right wheel, allowing the wheel to fly 
off and down the bank. This had no sooner occurred than 
the left hand back wheel also broke and went down the 
opposite side of the bank. Figs. 1 and 3 represent differ- 
ent views of the same rod. You will observe that it 
twisted to almost two spirals before it broke. The rod 
shown in Fig. 2 did not break it; it merely got one com 
plete twist. This shows remarke bly fine materia. 

“ A short time after this we had a rod, similar in design 
and on the same class of engine, break while the engine 
was running about 30 miies per hour. It did not twist: 
but broke off short. There was no apparent reason for i! 
unless the engine caught on sand on one side, We made 
laboratory tests of this material, expecting to find a 
marked difference in it. Rather to our surpriseall showed 
well and everything was within’our specifications. The 
results of the tests are as follows: 


. 
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Ult. strength Per cent. elonga- 
Ibs. per sq. in. tion in 4 ins. 





Figs. 1 and 3)....... 72,100 2544 (twisted) 
efi (Figs land 3).. . 73.100 28 (twisted) 
Second rod (Fig. 2)...... ------ 70,700 29 Iwwisted) 
Second rod PEP ihssse-conese 71.000 28 (twisted) 
Third rod (Fig. 4).......--++-+- 70,700 24 (straight) 
Third rod (Wig. 4)............+- 71,500 23 (straight) 


These two instances which I have cited are the only cases 
in which our fluted rods have ever broken.” 


DISCUSSION. 


Mr. James Meehan stated that he had made it a prac- 
tice whenever rods were broken or cracked on his road to 
test the material; and he bad found that while the metal 
might be excellent in some parts of the rod, if he took a 
test piece as close to the broken surface or crack as possi- 
ble, he would find the structure was entirely different 
from the remainder of the rod. It was frequently crystal- 
lized, the crystals being very coarse, and the material 
showed signs of fatigue in every way. He concluded, 
therefore, that the vibrations of the rods were localized 
at the point of fracture, and for this reason that part of 
the red bad been gradually reduced to an unsafe condi- 
tion, and had finally cracked or broken. He fre- 
quentiy founa this cry stalline structure for three or four 
inches on each side of the break orcrack. He had for 
eight years forged his rods out of selected scrap, and 
none of these rods had ever broken. This, however, he 
believed was due to the care wih which they were 
watched, because a number of them had cracked. He is 
now trying basic steel for rods, and believes it will be bet 
ter than the Besse mer sieel, becau:e it contains less sili- 
con and phosphor us than the laiter. As to the form of 
rod, he had used the solid end parallel red for nearly nine 
years. He also had tried solid ends for the back of the 
main rods, and some years ago had eight engines fitted in 
this manner. They gave excellent results, but there was 
one rather serious objection to the arrangement. W hen- 
ever it became necessary to put a new bushing in the 
back end of the main rod, the engine, if it was a pas- 
senger, had to be put in freight service for a 
few days in order to mabe sure that there 
would be no trouble from the bush and pin heating. 
With this one exception everything was most satisfactory ; 
and if the motive power ona road was adequate to handle 
the traffic, there would be no difticulty with the arrange- 
ment, At the time, however, he was so short of motive 
power that it was aserious matter to take an engine from 
passenger service and put it into freight; and for that rea- 
son the bush was abandoned. As showing how service- 
able such an arrangement is, he stated that one engine 
had made 127,000 miles without rebushing any of the rods, 
and that the bushings in the back end ofthe main rod 
were then in,pretty faircondition. The brass was 5.5 to 1 
and the crank pin was iron, case hardened. In making 
the brass, lead flux was used, and it caused more or less 
compla‘nt ‘from the molder as the metal was a little difti- 
cult to handle; but it made excellent bearings. He did not 
like case hardened stee', but when trying the basic steel 
he had experimented a little with case hardening and 
found that carbonated bone black was the only thing 
which could be used with satisfactory results. He did 
not believe in high grade steel for parallel rods and 
thought that the tensile strength named in the specifica- 
tions above was too high. 

Mr. W. H. Thomas, of the East Tennessee, Virginia & 
Georgia, stated that he had no trouble with heavy rods 
breaking, but that the light rods which were put in ser- 
vice years ago occasionally broke. They were all made of 
iron and had straps and keys. 

Mr. J. J. Casey had had about a half dozen rods broken 
in the last few years, and had noticed that each of them 
had run about 450,000 miles. They were all rods of rect- 
angular section, fitted with straps an‘ keys. He believed 
these rods Were liable to failure after having made a cer- 
tain mileage. His standard is now a solid end rod, with 
oil cup forged on. He has used fluted rods for some 
time and has had none of them break. 

Secretary Marshall called attention to the fact that 
cracking in rod ends often starts at the sharp corners of 
the keyway and at the oil hole. Such cracks generally 
start on the interior of the head, next the brass. To 
guard against them oil caps are being forged on and 
straps are thickened at the key ways, 


BEST FORM OF DRAFT GEAR FOR FREIGHT CARS. 


A paper on this topic was presented by Mr. Robert 
Walker (M. K. & T.), at a meeting held Jast winter, in 
which the “American continuous draft gear” was com- 
mended. The cost per car is $4.87. The only objection to 
it is the gradual slackening of the rods; and this can be 
obviated by offsetting the drawbar keys at cach end of 
thecar %in.,so that the slack can be takenup. Turn- 
buckles are also used. Mr. Steinbrenner had had trouble 
with broken springs in using this draw gear, and favored 
the Butler draw bar attachment in combination with it. 
This prevents the breaking of springs and pushing in of 
draw bar stops, and reduces by six the number of bolts 
through the draft timbers. 

Mr. J. J. Casey had 700 cars with the “American con- 
tinuous draw gear;” and while he also had had trouble 
with breaking springs, he thought it saved 75s of the cost of 
maintenance of draw gear. He thought the cost of the 
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“‘ American” gear was $7.20 per car instead of the amount 
stated by Mr. Walker. 

In reply to some criticisms on the Butler attachment, it 
was shown that as now made, of malleable iron, breakages 
are few; the old form with cast iron parts bad caused 
some trouble, especially on 60,000 Ib. cars. The advan- 
tages of placing the draft gear between the center sills, 
as practiced on the Chicago, Burlington & Quincy and the 
Denver & Rio Grande, were described by Secretary 
Marshall. 

The election of officers resulted as follows: President, 
R. D. Wade, Rich. & Danville; First Vice-President, 
Pulaski Leeds, L. & N.; Second Vice-President, Jas. Mee- 
han, Queen & Crescent; Treasurer, A. G. Steindrenner-: 
Am. Refrig. Transit Co.; Secretary W. H. Marshall 
having resigned, that office was left vacant. 

The secretary's report slowed a total membership of 86. 
The total receipts from dues and from advertising in the 
published “ Transactions ” were $597. The total expendi 
tures were $473. 

There was some discus sion over the question of choosing 
a permanent place of meeting and changing the number 
of meetings per year from six to five. Notice was given 
that anamendment to the constitution will be voted on 
at the next regular meeting, to be held at Atlanta on Nov. 
19, fixing Atlanta as the permanent place of meeting und 
changing the number of meetings as stated. At that 
meeting also Mr. W. H. Thémas: will present a paper on 
the best manner of c onducting repair work on large sys- 
tems, and Mr. James Meehan will have a paper on Uni- 
formity in Locomotive Performance Sheets. 

Engineers’ Clu b of Philadelphia.— Regular meeting. 
Oct. 3. 1891. President Wilfred Lewis in the chair; pres- 
ent 39members and 3 visitors. The subject announced 
for the evening was ** Power Transmission,”’ but with the 
consent of the Comm ittee on Information and Entertain- 
ment, Mr. John C. Trautwine, Jr., read a paper compiled 
from data furnished by Capt. Spencer C. McCorkle, upon 
**Land-locked Navigation from New Yerk City to Char 
leston, 8. C."" Adv ance copies of this paper, which con- 
cludes with a pro posed series of resolutions memorializ- 
ing Congress in behalf of the scheme, were mailed to 
members with the notices of the meeting. The secre 
tary read a written discussion received from Mr. J. 
Foster Crowell, of New York. Mr. Crowell, from person- 
al acquaintance with considerable portions of the proposed 
route, had, some years ago, been forcibly impressed with 
the extreme simplicity and feasibility of the plan He has, 
in time past, contended that such action as is contemplat- 
ed by the proposed resolution is an entirely proper exer- 
cise of the club’s public function; and in the present dis- 
cussi.n he submits, as a substitute, a preamble and reso- 
lation to the same general effect, but seeking to avoid the 
appearance of soliciting Government aid for the civil en- 
gineering profession. The resolution, furthermore, con- 
fined its petition to the eastern portion of the route, be- 
tween New York Bay and the St. John’s River in Florida. 

The paper was discussed by Captain McCorkle, Mr. Ru- 
dolph Hering and Mr. T. Carpenter Smith. Captain Mc- 
Corkle urged the importance of the project, but was quite 
willing to waive the matter of a petition to Congress, being 
satisfied with the substantial endorsement of the club, ex- 
pressed by its publication of the papers in its proceedings. 
Mr. Hering, while believing that such a system of navi- 
gation would be of value chiefly te local traffic, and al- 
though not prepared to vote for the resolutions submit- 
ted, heartily indorsed the general project. 

Mr. Smith, speaking in behalf of the yachting frater- 
nity, set forth some of the advahtages it would derive 
from such & means of communication. On motion it was 
resolved that the reso lutions offered should be considered 
at the next business meeting. 

The subject for the evening, ‘‘Power Transmiss‘on,” 
was then taken up. Mr. T. Carpenter Smith read, for 
Mr. Saunders Morris, a paper on “ Electrical Transmis- 
sion of Power,” an abstract of which appeared in the 
notice for the meeting. The secretary read, for Mr. Cole- 
man Sellers, a letter communicating information ob- 
tained from recent letters from Switzerland respecting 
the electric transmission of power from Lauffen to Frank - 
fort, a distance of 175 kilometers, or about 100 miles. A 
30) HP. turbine at Lauffen supplies power to a three- 
phase dynamo which furnishes currents of 65 volts, which 
are at once transformed to 25,000 volts and carried to 
Frankfort by a three -wire-line, each wire having a 
diameter of 4 mm. The wires are carried by porce- 
lain insulators with oil grooves, on wooden poles about 
50 m. (If4 ft.) apart. At Frankfort, the high tension 
current is re-transformed to an alternating current 
of 65 volts, . This current supplied (on the evening of Sept. 
14) 1.000 incandescent 16 candle lamps and a three-phase 
receiving dynamo of 100 HP. From considerations of 
safety, the horse-power developed at Frankfort has not 
yet exceeded 120 HP., and the tension actually used has 
not exceeded 15,000 volts, the quantity reaching only 1,500 
ampéres. The 100 HP, dynamo furnishes at present only 
40 HP. toa centrifugal pump. Owing to the false indica- 


tions given by ordinary ampere meters and voltemeters 
the number of watts recorded is greater at Frankfort than 
at. Lauffen. 

Mr. B. H. Coffey submitted a paper embodying a theo- 
retical discussion of the effect of centrifugal force on the 
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transmitting power of driving ropes. The centrifical 
force counteracts the tendency of the tension to wedge 
the rope into the grooves, and thus lessens its frictional 
adbesion, Neglecting centrifugal force, we have, for the 
horse-power: 


= dD D—1 
up =v ("ae —") 
where velocity of rope in feet per minute, 
and )) — diameter of rope in inches. 
But to allow for its action, the author deduces the 
formula: 
_ (2,700.4 —- WP 
HI ri 11.180 ); 
where, 
A (Dp D 1). 
r velocity in feet per second, 
W = weight in pounds of rope per foot. 


Mr. Carl Hering discussed the papers of Mesars, Morris 
and Sellers, from the standpoint of a recent visit to the 
scene of the Lautfen- Frankfort transmission. 

HOWARD MURPHY, Secretary. 


American Railway Association.—The semi-annual 
meeting was held in New York Oct. 4. A report was sub- 
mitted by the Committee on Safety Appliances, advocating 
co-operation on the part of the railways of the country in 
adopting measures which should insure safety to passen- 
gers Thesubject of heating cars was broached, and the 
discussion which followed some diversity of 
opinion, although there was a unanimous sentiment in 
favor of some means that would be absolutely safe. The 
President, Col. 3. H. Haines, delivered an address on 
“The Unit of Cost for Passenger and Freight Traffic.” He 
pronounced the ordinary basis for obtaining the cost, by 
the average rate per ton per mile and the average rate per 
passenger per mile, to be absolutely valueless, and pro- 
posed in its place a division of accounts, based upon 
certain items in the cost of train service, the freight ex 
penses being divided as follows: Class A—Expense direct- 
ly affected by the amount of traffic; Class B-- Expense ins 
directly afiected by the amount of traffic; Class C— Ex- 
pense incurred by car mileage; Class E—Expense incurred 
by the amount of freight loaded or unloaded. Mr. Wil- 
lard H. Smith, chief of the department of transportation 
of the World's Columbian Exposition, addressed the as- 
sociation on the subject of securing exhibits for the Fair 
The committee on train rules reported that up to date 
106 companies, operating 75,000 miles of road, had adopted 
the standard code of rules, and 17 other roads, operating 
6,917 miles of road, had agreed to work under the rules 
in future. A resolution was adopted expressing the in 
terest of the association in the timber tests that are being 
conducted by the Department of Agriculture. 


showed 


American Institute of Mining Engineers.—The 
sixtieth meeting of the institute was held at Glen Sum- 
mit, Pa,, last week, beginning Oct. 6, and was attended by 
about 125 members. We published last week two of the 
papers presented, and give in this issue two important 
papers on magnetic concentration, which gave rise to one 
of the most interesting and valuable discussions of the 
meeting, also the brief paper describing a novel method 
of hoisting water used in draining a coal mine. 

A paper was read by Prof. Robert H. Richards, of the 
Mass. Inst. of Tech., describing a new attachment to hand 
telescopes for measuring distances on the stadia principle, 
measurements witha telescope magnifying ‘30 diameters 
have been made with an error of less than 0.1% for distan 
ces up to S80u [t. 

Mr. H. F. Newell, of the U. S. Geological Survey, de- 
scribed the work in river gaging which is being done by 
that bureau in the far West. The Florence oil fields in 
Colorado were described by another worker inthe U. 8. 
Geological Survey, Mr. Geo. H. Eldridge. 

A paper which called out a briek discussion was read 
by Alfred E. Hunt on tests of structural iroa and steel ; 
and another important discussion was had at the closing 
session over the utilization of anthracite coal. 


American Society of Civil Engineers.—The nomin 
ating committee has reported the following nominations: 
President, Mendes Cohen. Vice-Presidents for two years, 
Charles B. Brush, Samuel Whinery; for one year, Samuel 
M. Gray. John MacLeod. Directors for three years: L. 
L. Buck, W. P. Craighill, Desmond Fitzgerald, A. Gott- 
lieb, Benj. M. Harrod. John Thomson; for two years: T. 
N. Ely, 0. F. Nichols, Geo. W. McNulty, Robert Moore, 
P. Alex. Peterson, Robert L. Read; for one year: Chas. 
H. Myers, E. A. Fuertes, A. B. Hill, KE. T. D. Myers, Jas. 
D. Schuyler, J. G., Van Horne. Secretary, Frencis Col- 
jingwood. Treasurer, John Bogart. 


American Society of Railway Superintendents.- 
At the annual meeting in New York this week, Mr. C. 
W. Bradley, of the West Shore R. R., was elected First 
Vice-President; Mr. G. BR. Beach, Second Vice-President, 
and Mr. O. M. Shepard and Mr. EK. G. Fleming, members 
of the executive committee for three years. The stand 
ing committees were reappointed, and Mr. W.G. Wilson 
and Mr. 0. E. McClellan were added to the special com- 
mittee on railway signaling. 
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NOTICE TO SUBSCRIBERS. 


Remittances for subscriptions should be 
made by postal money order, registered let- 
ter, express company’s money order, or by 
cheque or draft drawn to our order and en- 
dorsed “For Deposit.” In all the above 
methods we will accept the risk of the money 
being received. Currency sent in unregis- 
tered letter must be at risk of the sender, 
and there is reason for believing that the 
risk is not lessening at present. 

ne News Publishing Co. 

"Semeeriptien Rates: One Year, $5.00; 6 
months, $2.50; 4 months, $2.00; Single Copies, 15 
centa, Toall Foreign Countries in the Postal Union, 
add $2.08to above prices for postage. Subscribers can have 
the matling address of their paper changed as often as they 
desire. Send both the old and the new addresses, 

The date when the subscription expires is on the ad- 
dress label on each paper, the change of which toa subse- 
quent date becomes a receipt for remittance No other 
recel pt is sent unless requested. 

Advertising rates, 20 cents per line agate 
measure, Schedule sent on request. Changes of ad- 
vertisementsa must be in hand on Tuesday afternoon; New 
advertisements Wednesday afternoon; Transient ad- 
vertisements not later than Thursday noon, The last 
pages go to press early on Friday, and we shall be obliged 
if subscribers who fail toreceive their papers promptly 
will notify use without delay. 

Drawings and Photographs of all new engi- 
neering works or designs, large or small, of interest from 
thetr magnitude, novelty, or originality, as well as newly 
adopted Standard Plans for engineering structures 
or details, rolling stock, ete., are always desired for early 
publication. Also Brief Technical Notes of the 
cost or manner of executing work, tests of materials, ma- 
chines or other new devices, and News of New Con- 
struction of all kinds. Letters for publication must 
be accompanied by the name or card of the writer. 


COMING TECHNICAL MEETINGS. 


Western Railway Club.—Oct. 20. Rooms, Rookery 
Building, Chicago, 

Engineers’ Society of Western Pennsylvania ,—Oct. 
20, Becy,, J. H. Hato, Pittsburg, Pa, 

American Society of © ivil Engineers .—Oct, 21. Secy., 
Francis Collingwood, 127 East 23d St,, New York, 

Engineers’ Club of St. Louis. —Oet. 21. secy,, Arthur 
Thatcher, Room 801, Odd Fellows’ Building, 

American Street Railway Association,—Annual con- 
vention at Pittsburg, Pa,, Oct, 21, 22, 23, Secy,, Wm, J. Rich- 
ardsoen, Brooklyn, N. Y. 

Civil Engineers’ Society of St. Paul,—Nov.2. Seoy,, 
©, L, Annan, 

Engineers’ Club of Kansas City.—Nov.2. Rooms, 
Baird Building, Secy.. H, Goldmark. 

Boston Society of Civil Engineers,—Nov. 4, Secy., 8. 
FE, Tinkham, City Hall. 

Western Society of Engineers .—Nov.4, Secy., J. W. 
Weston, 230 La Salle St., Chicago, 

Engineers’ Club of ae olis.—Nov. 5. Rooms, 
Public Library Y. Secy., ‘appelen, 

Ancona? of Civil ig cueiaee of Datlas.—Nov, 6. 

E. K, Smoot, 808 Commerce St, 

Technical Society ‘of the Pacific Coast.—Nov, 6, Becy., 
O, von Geldern, 819 Market 8t,, San Francisco. 

American Society of Swedish Engineers.—Nov. 7. 
At 250 Union St., Brooklyn, and 347 North 9th 8t., Philadelphia. 

Northwest Railroad Club.— Nov. 7. Rooms, Union 
Station, St. Paul, 

Atlanta Society of Civil Engineers .—Nov.10. Secy., 
Parker N, Black, Root 39, eo Block, 

Denter Society of Civil ngineers.—Nov. 10. Seoy., 
Geo. H, Angell, 

Northwestern Society of Engineers ,—Nov. 10, Rooms, 
Occidental Block, Seattle, Secy., E. H, Warner, 

Ciel Engineers? Association of Kansas .—Nov. 11. 
Seoy , J. OG, Herring, Wichita, Kan, 

New England Railroad Club,—Next meeting. Nov. 11, at 
United States Hotel, Boston, Secy., F. M. Curtis, 

Civil Engineers’ Club of Cleveland. —Noy. 13. Secy., 
A. H, Porter, 50 Euclid Ave. 

Poateenring A Association of the ernie -Nov. 13, 
Secy., 0, H ndrett, Nashville, Tenn. 

Northwestern Track and Bridge Association.—Nov. 
18, Rooms, Union Station, St, Paul, 

Engineers’ Club of Cincinnati,—Nov. 19. Secy,, J. F. 

tison, 

New York Railroad Club,—Nov, 19, Rooms, Gilsey 
House, 

Seandinavian Engineering Society of Chicago,— 
Nov. 19. Secy., T. G. Pihlfeldt. 118 Adams St. 

Montena Society of Civil Rngineers.——Nov. 21, Helena, 
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In our editorial last week on the reports of the 
Rapid Transit Commission’s engineers we stated, 
on the strength of information from a supposed 
authoritative source, that the Commission in- 
structed Mr. WORTHEN to prepare plans for a rail- 
way having four tracks on one level and Mr. 
PARSONS to prepare plans for a double-deck sys- 
tem of construction. These gentlemen inform us, 
however, that the Commission has not attempted 
to control or hamper the work of its 
engineers even to this extent. Their instructions, 
as given in the resolutions adopted May 27, were, 
to make the necessary surveys and prepare in de. 
tail the plans and specitications for such a railway 
as the Commission outlined in those resolutions, 
By agreement between Messrs. WORTHEN and 
PARSONS, it was decided, with the approval of the 
Commission, that each should prepare plans in- 
dependently of the other; and we understand that 
each presented the system which he considered 
best adapted to the circumstances and conditions 
presented. 

We may note further in this connection that the 
Commission gave also large liberty of expression 
to its consulting engineers. Their letters of instruc- 
tions asked: ‘‘ Not only for approval or disapproval 
of the plans submitted, but for such general dis- 
cussion and such suggestions as to alterations or 
additions as might in your judgment be regarded 
as necessary or desirable to accomplish in the best 
manner possible the objects sought to be obtained, 
upon the route and general plans outlined in the 
resolutions of the Commission dated May pi and 
July 22, 1891.” 


THE magnetic concentration of iron ore is a pro- 
cess whose possibilities and promise are hardly 
appreciated by engineers in general. It is a sim- 
ple process in principle. The low grade iron ore, 
crushed to a suitable degree of fineness, is passed 
over electro-magnets. which attract and hold the 
particles of iron, but permit the particles contain- 
ing no iron, which includes a large part of the 
injurious impurities, to pass on to the waste dump. 
But though the principles involved are so simple, 
the working out of the details of the process and 
the development of practical and commercially 
successful processes of magnetic concentration has 
required a high degree of electrical, metallurgical 
and mechanical skill. 

Elsewhere in this issue we publish three import- 
ant papers referring to this process. One by Mr. 
W. H. HorrMan describes the remarkable perfec- 
tion which has been reached in operating this 
process at the Croton, N. Y., mines, where an ore 
averaging about 40¢*of iron, 0.23¢ of phosphorus 
and 2¢ of sulphur, is yielding a concentrate which 
averages 68% iron, 0.44% sulphur, and 0.036¢ phos- 
phorus, witha tailmgs product containing but 7¢ 
to 8¢ of iron. This is done at a total cost, including 
mining, crushing, roasting, screening, concentrat- 
ing, delivery on board cars, interest, taxes and 
repairs, of only $1.95 per ton of concentrates. The 
most surprising fact is that the cost of the mag- 
netic concentration is a very insignificant part of 
the total, being only 7 cts. per ton of concentrates 
produced. The main items of cost are mining, 
roasting and crushing the ore; and the above fig- 
ures. show that these operations have been very 
well worked out at the Croton mines. 

These results have been attained, says Mr. HoFr- 
MAN, not in experimental working. but in regular 
commercial practice, extending over a period of 
18 months, with an output of from 50 tons to 220 
tons per day, all of which hus been sold at a profit. 


THis last statement is one of the most import- 
ant in connection with the success or failure of 
magnetic concentration. Suppose these concen- 
trates can be produced of great purity and at low 
cost, can they be successfully used in the blast 
furnace? Besides the answer to this question 


which is furnished by the commercial experienc, 
of the Croton mine managers, we have the brie; 
but interesting paper of Mr. Lanapon, reporting 
about two years’ experience with magnetic con. 
centrates, in the Port Henry blast furnaces, fron, 
which he concludes that there is no difficulty in 
using at least 80 per cent. of concentrate for ‘the 
blast furnace charge, and that there is an actua! 
economy of fuel by the use of large proportions of 
concentrate. The practical value of concentrates 
as fine even as 60-mesh is attested by Mr. E. S. 
MorFratt, of Scranton, who has used 8,000 tons of 
varying degrees of fineness in the Lackawanna 
furnaces. 

The third paper is one presented at the Cleve 
land meeting of the Institute, in which the use of 
magnetic concentrates in a modification of the 
open hearth process is described. While the re- 
sults here obtained were merely experimental, 
they were, on the whole, satisfactory: and taken in 
connection with European experience they indicate 
that large quantities of high grade concentrates 
may yet be profitably smelted in the open hearth 
furnace, producing an excellent grade of steel at 
very moderate cost. It is to be noted that this 
process will probably be especially adapted to util- 
ize the very fine concentrates whose availability 
for blast furnace work is still questioned by some 
engineers. 
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OF course it is true that the limits to the com- 
mercial working of magnetic concentration are 
still to be determined. More experience is needed 
before it can be predicted with confidence just how 
poor an ore can be profitably treated, and the loca- 
tion of the mine and physical character of the ore 
are also vital factors in the problem. Mr. Horr- 
MAN believes that an ore with only 22¢ of iron can 
be concentrated at Croton mines at a profit; and 
Mr. T. A. EpIson and his associates are spending 
an enormous amount on a concentrating plant at 
Ogden, N. J., to handle a 16% ore. As already 
stated, the cost of mining and crushing forms a 
large proportion of the cost of the finished concen- 
trates. But the low grade ores to be treated occur 
in such masses that they will generally be exca- 
vated in open quarry; and modern rock drills, ex- 
plosives, and hoisting and carrying plant have 
vastly cheapened this mode of operation. 

The demand for concentrates is likely to increase 
as, their excellence and reliability for blast furnace 
work or for some of the direct processes of steel 
manufacture is better realized. At the same time 
improvements in crushing and grinding machin- 
ery, which is the most difficult portion of the 
problem mechanically, are pretty certain to be 
made. 

It may safely be concluded, therefore, that 
magnetic concéntration is destined to play no un- 
important part in the future of iron mining and 
manufacture. It has been predicted that its intro- 
duction would restore much of the old time 
prestige of the magnetite beds of low grade ore 
of New York and New Jersey. In general, as low 
grade ores are far more widely scattered than pure 
and high grade ores, it seems likely to facilitate 
the development of iron mining in States where 
little or 2,othing in that direction has been done. 
Commercially, it may bring an effective and wide- 
spread competition to bear on the producers of 
Bessemer ore; and it may even enable furnaces in 
the North to compete with the cheap coal and 
ore which for a year or two past have seemed to 
be giving the furnaces of Alabama and Tennessee 
an advantage in the race of competition too great 
to be overcome. 

The development of new fields of iron ore pro- 
duction will have a marked effect on railway 
traffic in many. quarters, and will doubtless lead 
to considerable new construction. Indeed, we be- 
lieve Mr. EpIson is already at work cn a branch 
line to one of the mines whichAe has purchased. 


. 
. 
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Altogether the results of this new departure in the 
jron mining industry will be watched with much 
interest. 





THE row over the office of City Engineer of 


Toronto, which has resulted in the resignation of 
Mr. JENNINGS, the late incumbent, had for its 
origin a lack of aldermanic wisdom that is inter- 
esting to other communities, and especially to 
engineers. Mr. JENNINGS contended that the 
terms of his appointment, about one year ago, gave 
him the right to raise the salaries of some of his 
assistants ; and he did this in the interest of the 
city and for the purpose of retaining the services 
of a tried and good man. The aldermen denied 
this right and insisted upon regulating salaries to 
suit themselves, and have apparently so altered 
the law as to deprive Mr. JENNINGS of the future 
exercise of this privilege. Hence the disagree- 
ment; though Mr. JENNINGS has finally consented 
to remain in office until Jan. 1, 1892. 


dettiblntepiancchincn 

THe question at issue is, Who is to decide upon 
the fitness for office and the value of services of 
an engineer—the city engineer, who is responsible 
for the work performed and is in a position to ex- 
actly determine these points, or an average bourd 
of aldermen, who know nothing of the duties of 
the office or the requirements in the man to fill 
that office? Within certain limits, which can be 
well left to any competent city engineer to fix for 
himself, there can be no doubt as to which is the 
proper, safe and economic course to pursue. In 
our opinion, the whole duty of the City Council or 
Board of Aldermen ends in securing the services 
of as competent a city engineer as the importance 
of the city and work involved demands. In the true 
interest of the city that they are, at least, supposed 
to represent, it is their duty to obtain the best man 
possible and to pay him the salary that ability, 
training and long experience in this special class 
of work should and usually do command. He 
should be held strictly accountable for the char- 
acter and amount of work to be performed by 
himself and his assistants. But he can only do 
this when he has full power of appointment and 
discharge over his staff, and can pay such salary 
as he thinks his assistants are reaily worth to the 
city. 


STitinnscsiliifiodelpai 

CHEAP engineers can always be found, un- 
happily ; and in a false spirit of economy in deal- 
ing with matters where true values are rarely 
appreciated, owing to utter ignorance of require- 
ments, the city authorities will usually select the 
cheapest man. But by so doing they not only 
hamper a responsible man with irresponsible assist - 
ants, but they openly bid for bad work in public im- 
provements, und make themselves liable for a hun- 
dredfold the money saved in‘salaries in undoing 
this bad work. Itis a business principle that a good 
man is worth a good salary, and an incompetent 
man is dear at any price. This principle applies 
quite as well to cities as it does to private corpora- 
tions ; and as someone must measure the value of 
the services of assistant city engineers, there is no 
one man, or body of men, socompetent to do this as 
the City Engineer, who employs them and is in a 
position to judge of their ability and true worth. 
We would add, however, that as this official can 
not have unlimited power in the financial affairs 
of acity, heshould submit to the municipal authori- 
ties his estimate of the amount of money he thinks 
the importance of the engineering work demands. 
But the disposal of this amount should be left to 
him, to apportion as he deems best for the interests 
ot his work, and as the merits of individual mem- 
bers of his staff may warrant. While compara- 
‘ively few communities seem yet to appreciate the 
fact, it pays roundly to be liberal with the men 
ho often have in charge the execution of millions 
»( dollars’ worth of publie work. For upon the 
bility, experience and hearty co-operation of these 
nen depend the proper planning, the economic 
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conduct and ultimate cost of structures where the 
unnecessary expenditures of one month might more 
than amount to a year’s salary of competent men. 
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OnE of the surprises which await the untraveled 
American abroad is the all but universal use 
of ‘* double deck” omnibuses and street cars, the 
roof seats about doubling the seating capacity, 
whereas in this country such seats are still the rare 
exception even in street cars and are all but un- 
known on omnibuses, <A principal reason for the 
contrast is no doubt this, that throughout be- 
nighted Europe public vehicles are not permitted 
to carry more passengers than they can seat, 
whereas in our own more enlightened country no 
tramway line attempts to furnish every passenger 
even with a strap to hang on to, but feels that it 
has done its whole duty (as it has if the people will 
submit to it) when it provides bare standing room; 
and when even a single deck is packed |.ke a sar- 
dine box about as many passengers are carried as 
the horses can haul. Another reason for the con- 
trast is perhaps the superior condition of the Euro- 
pean streets. As the expense of providing these 
deck seats is very small, however, and as the deck 
seats are taken from choice by most passengers for 
at least half the year, it is a public misfortune that 
most of our street conveyances are not so equipped, 

The rapid introduction of electric street railways 
gives promise that this may soon come about, for 
the simple reason that the available power per car 
not being limited, the upper deck means so much 
additional earning capacity to the electric car, al- 
though not to the horse car. A very fine new car 
of this kind was tested at Pullman, II., last week, 
as noted in our news columns, and we cannot but 
think that it 1. the forerunner of extensive equip- 
ments of that general type. And when the elec- 
tric railways have done this the horse cats may be 
driven to use them by the effect of example, es- 
pecially as the earning capacity of any car is there- 
by somewhat increased. 





WE notice in a recent ‘‘ Circular of Information” 
as to the engineering courses of the University of 
Wisconsin a feature which is deserving of special 
mention, and which we cannot doubt will prove 
of special advantage, to wit: Instead of giving 
the ordinary mere list of professors, it gives for 
each professor, separately, his professional record 
in much the sane form as is required for applica- 
tions for admission to large engineering societies, 
the record covering the place and date of birth and 
of graduation, and ‘‘a concise but complete account, 
with dates, of the whole of his professional career.” 
Thus the quality as well as quantity of the tuition 
offered can be measured with greater precision 
than is possible from the usual bare list. It.is but 
just that we should add that the University of 
Wisconsin appears to be exceptionally well pro- 
vided in this respect, every one of its six pro- 
fessors of engineering and mechanical practice 
having had from two to thirteen years of practical 
experience before assuming the duties of a profes- 
sorship. 

We can conceive of no practice which would 
more powerfully tend to improve the quality of 
the instruction offered in engineering schools than 
this of publishing the ‘‘record ” of each pro- 
fessor of applied science in the college catalogues. 
It would check what is an undoubted evil in pres- 
ent tendencies—that of developing professors of 
engineering from graduates and tutors direct, 
without the intervention of any considerable 
amount of practical experience. Not but that 
many able men have been and are obtained in this 
way: in many cases, beyond deubt, better in- 
structors than could have been otherwise obtained. 
We would by no means advocate any cast iron 
rule on the subject, but we do think that there 
should be some stronger inducement than now 
exists for giving a decided preference to men of a 
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certain age and experience when appointing pro- 
fessors, for we fully believe that much more is 
gained by such experience than is lost in familiar- 
ity with books and collegiate routine. If the cus- 
tom which has been thus inatfgurated once be- 
came general, an engineering school would have 
a strong inducement to search for men of some 
considerable professional experience as professors, 
and hence would be more ready to offer the 
greater inducements which such men generally 


require. 


Hours of Labor of English Railway Servants. 


In February of this year a committee of the 
House of Commons was appointed in England to 
investigate and report whether restrictive 
legislation was required in regard to the hours of 


railway servants, and, if so, what. 


any 


The committee 
was granted full powers, and has collected full 
reports as to the hours of labor on every railway 
in the kingdom, in the month of December, 1890, 
which lie before us in two large blue-books. The 
committee has contented itself for the present 
session with submitting these facts without other 
comment than to recommend the appoirtment of 
a new committee on the same subject at the next 
session, declaring that it is not yet prepared to ex- 
press any final opinions. 

The two volumes differ from each other only in 
this: One of them gives the cases of excess over a 
10-hour day, and the other over a 12-hour day. 
Thev are otherwise identical. The full title of each 
volume is: 

‘* Return of Certain Classes of Weekly-paid Se1- 
vants who were on one or more occasions during 
the month of December, 1890, on Duty on the 
Railways of the United Kingdom for more than 
Ten for Twelve] Hours at atime; or who, after 
being on Duty more than Ten [or Twelve] Hours 
were allowed to resume work with less than Eight 
Hours’ Rest.” 

In each of these volumes the returns are sepa- 
rately given for every railway in the United King- 
dom for six different classes of employees sepa- 
rately, viz.: passenger trainmen, passenger engine- 
men, freight trainmen, freight engmemen, signal- 
men and ‘‘ examiners.” This necessarily requires 
a vast mass of figures, from which it is exceedingly 
difficult to draw any definite conclusions, espe- 
cially as no attempt is made to classify or tabulate 
the returns so as to make the deduction of conclu- 
sions from them easy. 

To show in small compass the substance of what 
these returns indicate we have selected at random 
7 of the largest companies, and abstracted their re- 
turns of percentages for 5 different classes of em- 
ployees in such manner as to show how many out 
of 100 of each class of employees are on an average 
working 11, 12, 13, 14, 15, 16, 17 or 18 hours per day. 
We have neglected the returns in regard to irter- 
vals of rest less than 3 hours. The 7 companies 
whose records we have tabulated are: London & 
Northwestern, London & Southwestern, London, 
Brighton & South Coast, London, Chatham & 
Dover, Manchester, Sheffield & Lincolnshire, Mid- 
land, and Southeastern. 

These companies employ in the aggregate 15,402 
enginemen and firemen, which is a little over half 
the probable number now in service in the United 
Kingdom,if we may eatimate the latter as somewhat 
less than 80,000 in December, 1890. Thereare 6 other 
large companies which employ 1,500 or more en- 
ginemen and firemen, viz., the Lancashire & York- 
shire, North British, Caledonian, Great Western, 
Great Northern and Great Eastern. These com- 
panies employ in the aggregate 5,208 enginemen 
and firemen. As nearly as we can judge, the rec- 
ords for these 6 companies do not differ in sub 
stance from those of the 7 companies which we 
chanced to select, so that the following table may” 
be considered to fairly represent the present hours 
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of service in Great Britain of the classes of em- 
ployees tabulated. 


AVERAGE DatLy PERCENTAGE OF VakioUs CLASSES OF 
EMPLOYEES ON VARIOUS ENGLISH RarlLways WHO 
WerRE EMPLOYED vorR Vartous Hours OF “ERVICE IN 
Excess uF TEN (10) Hovas, IN DECEMBER, 189). 


PASSENGER GUARDS AND BRAKEMEN. 
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FREIGHT GUARDS AND BRAKEMEN. 
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FREIGHT ENGINE CREWS. 
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The table appears to reveal a state of things in 
regard to hours of labor which is quite without 
parallel in this country end which is well worth 
study. Contrary to the general rule in thiscountry, 
the engine crews, both freight and passenger, 
work longer hours than the train crews, and the 
freight crews, as is natural, work longer hours than 
the passenger crews, though there is rot so much 
difference between them as one would expect or as 
exists in this country. We need hardly say that 
in this country an engine crew is considered to 
have done a day’s work whenever it has run from 
100 to 120 miles, and consequently the normal 
passenger day’s work is from 4 to 6 or 7 hours only, 
including time lost at terminals, while the freight 
crew’s day’s work may lengthen out to 10, 12 or 15 
hours. In times ef pressure much more than six 
days’ time per week is very often made, but as a 
rule the staff is so organized as to require about 
that amount of work from each employee in ordi- 
nary working. In England the accompanying 
large table shows the following to be the custom- 
ary hours for the freight and passenger engine 
crews in the month of December, 1890: 

Pass'r 
crews, 
48.31 
38.7 
26 81 
18.16 

10.45 


5.19 
2.98 


Mean daily per cent. of engine crews Freight 
working: 
Eleven hours deily or more. 
Twelve sy es ‘ 
Thirteen 
Fourteen “ 
Fifteen 
Sixteen 
Seventeen” 
Eighteen * 


Average hours per day of entire force 12.34 11.52 


It will be seen that more than half the freight 
engine crews work 12 hours or more; nearly a 
third work 14 hours, more than a fifth work 15 
hours, a full seventh work 16 hours, one man in 11 
works 17 hours, and one man in 20, 18 hours, as 
an average of the entire month. In the passenger 
service the hours of the engine crews are not so 
long, but yet, when speed is considered, are much 
longer in proportion. Nearly half average 11 
hours, more than athird 12 hours, more than a 
quarter 13 hours, nearly one-fifth 14 hours, more 
than one-tenth 15 hours, and more than one- 
twentieth 16 hours , while one man in 63 works 18 
hours at a stretch in running passenger engines, 
as an average of the entire month. 

These hours, it will hardly be disputed, are far 
too long, and the only wonder is that they do not 
result in accident more frequently than they do. 
The English accident records sufficiently prove, 
however, that they do not result in any great in- 
crease in accidents, but that they involve some in- 
crease of risk and are oppressive to the men, goes 
without saying. They are nearly or quite as bad 
as the excessive hours which formerly. prevailed in 
American horse car service, and considering the 
more exacting nature of the duty, they are even 
more oppressive. We have computed from the 
records the average hours of duty of the entire 
force, which will be seen to be 124 hours for freight 
service and 114 hours for passenger service. These 
averages in themselves do not seem so very ex- 
cessive, but it is to be remembered in considering 
them (1) that there is a good deal of lostjtime go- 
ing to and from work which is not counted, aud 
(2) above all, the irregularity of the service, as in- 
dicated by the above figures. It is far more ex- 
hausting to be called on every third day to work 
14 to 16 hours continuously, working only 10 hours 
between times, than to work 12 hours per day 
regularly. - 

The train crews, as we have stated, do not work 
quite so many hours as the engine crews, though 
the difference is trifling and without much signi- 
ficance. The train crew record may be abstracted 
from our large table as follows: 


Mean daily per cent. of train crews 
working: 
Eleven hours daily or more 
Twelve = - 
Thirteen - 
Fourteen 2 
Fifteen % 
Sixteen 5 
Seventeen 
Eighteen 


Freight Pass’r 


Average hours per day of entire force.. 12.14 


It is hardly necessary to summarize this record 
as we have done above, it is so nearly identical 
with the engine crew record. 

The signalmen, naturally, have easier hours 


. than the trainmen, but their hours also are at 


times pretty severe, as will be seen from the fol- 
low ing record: 


Mean daily per cent. of signa!men working: 

Eleven hours daily or more 

Twelve “ os “ 

Thirteen “ 

Fourteen “ 

Fifteen = 

Sixteen “ 

Seventeen “ 

Eighteen “* 


Average hours per day 


It would appear from this record that it is the 
rule for signalmen to work 12 hours per day (the 
average being pulled down to one hour less than 
this by the extra hands employed during rush 
hours), aud that they are freely called on for extra 
service up to 13 or 14 hours daily, but rarely for 
nrore than this. Still, about once a year, the sig- 
nalman is likely to be called on for 16 hours con- 
tinuous duty, and about once in three years for 18 
hours duty. 

The fluctuations of the individual roads from 
these averages can be deduced from our large 
table by anyone interested, but are hardly of 
enough interest in this country to make it worth 
while for us todo so, They are not very great, 


and hence the arithmetical means given may |. 
considered as fairly representing the present ave! 
age of English practice, from which there are » 
material deviations. We may note, however, th.; 
on the Metropolitan and Metropolitan Distr 
railways (corresponding in class of service to ou 
New York elevated lines), but few of the trainmey 
and none of the signalmen are on duty more than 
10 hours. This concession appears to be made 1. 
the nature of the service. 

On the New York elevated lines, however, thi. 
is regulated much more strictly yet, and much 
more to the advantage of the imen. Thy 
day’s duty is precisely 9 hours for the engin 
crews, and 10 hours for the train crews, from 
the time of reporting for duty to the time of 
going off. To this end the men go on and off dut\ 
not merely at terminal points but at several inter 
mediate points on the 8-mile run. At the station 
where a man’s 9 or 10 hours of service expires he 
finds a man waiting to relieve him, and step 
down and off. Correspondingly, when it comes 
his turn to go on duty, he has to use his own time 
to report at such station as may be fixed by the 
schedule for his going on duty. Of course an 
effort is made to effect this change at terminals so 
far as possible, and the system gives entire satis- 
faction both to the men and the company. 


THE BROOKLYN RELIEF SEWER, mainly on Greene 
Ave., Brooklyn, is about 9,000 ft. in total length and 
12, 14 and 15 ft. in diameter, lined with 16 ins. of 
brickwork. It is tunneled on the Anderson pilot 
system through dry sand, gravel and boulders. The 
progress last montb, working from six headings, 
was a little over 1,000 ft.; and last week the progress 
was 262 ft. The contractors are Messrs, ANDERSON 
& BARR. 


A GRAVITY WATER SUPPLY FOR PHILADELPHIA 
has been recommended by Director WINDRIM. It is 
proposed to impound the waters of the Perkiomen 
and Tohickon creeks, and providea storage capacity 
of 25,000,000,000 galls. at an elevation of about 300 ft. 
above city datum. The estimated cost of the project 
is $16,000,000. Director WINDRIM has aiso asked for 
increased pumping and storage in connection with 
the present works. 


HYDROGRAPHIC SURVEYS AND CHARTS OF THE 
GREAT LAKEs are to be soon commenced by the Gov- 
ernment. The hydrographic bureau has practically 
done nothing for these lakes owing to the treaty 
which prohibits a naval establishment on the lakes 
and the consequent lack of interest of the navy de- 
partment in lake navigation. The importance of 
the present lake commerce makes it very desirable 
to have reliable charts showing the currents, shoa!s 
and wrecks. 


THE NIAGARA WATER-POWER TUNNEL was com- 
menced on Oct. 4, 1890. On Oct. 1 of the present 
year the progress stood as follows: 
Open cut at portal 
Portal tunnel...... : 

No. 1 shaft—West . ss 
a8 ras East. . can oS, 
No. 2 shafi—West.... —_— 
foe. ae M5 


2,518 tin. ft. 


From Sept. 19 to Oct., 1 331 ft. were driven from 
five headings. 


170 hin. ft. 
65 


A NEW DOUBLE-DECK HORSE CAR, propelled by a 
Westinghouse motor supplied with current through 
a trolley, was successfully tested at Pullman, I/I., last 
week under the auspices of Mr. Gzo. M. PULLMAN. 
It is 32 ft. x 7 ft. 4 ins, x 14 ft. 914 ins. in extreme dimen- 
sions and seats 40 passengers on each deck. Pascen- 
gers enter at the center, and ascend to the upper deck 
by spiral stairways. The lower deck consists of two 
compartments with semicircular ends around which 
the seats are carried in lieu of end platforms. Elec 
tric bells, electric lights and even an “ electric 
heater ” (which last is hardly likely to be used 
much in practice) are provided, as also an “electric 
diagram ” to indicate to the lower deck what seats 
are vacant on the upper deck. ,The car weighs 25- 
000 Ibs. and cost $3,500. 


. 
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CORRESPONDENCE. 
The Alessandro Irrigation District, California. 


Moreno, Cal , Sept. 7, 1891. 
To THE Eprror OF ENGINEERING NEWS: 

sir: Referring to the article in your issue of Aug. 29, 
i891, on “ lrrigation and Irrigation Districts in San Ber- 
nardino Co., Cal.,’’ I beg leave to correct some of the 
statements pertaining to the Alessandro Irrigation Dis- 
irict, and to give some further information in a general 
way regarding ite water rights and distribution system, 
as I have been engineer of the district since its formation, 
also the designing and constructing engineer for the sys- 
tem of distribution of the waters over the lands owned by 
the Bear Valley Irrigation Co. in this district. 

The Alessandro Irrigation District embraces some 25,500 
acres -of choice agricultural land in the so-called “ San 
Jacinto Valley,’’ and is about 10 miles from Riverside 
and Redlands. The tract has a wide range of elevation 
from 1,450 to 2,000 ft. above sea level, although the aver- 
age elevation is from 1,600 to 1,800 ft- Some 14,000 acres of 
land in this district have been surveyed and subdivided 
into 80-acre blocks, containing 8 equal lots, with avenues 
running east and west 80 ft. in width. and running north 
and south 60 ft. in width, allowing ample space for the 
planting of shade trees along the borders. Some 9,400 
acres have been sold to bona fide purchasers, and upward 
of 2,500 acres have been planted to citrus and deciduous 
fruit trees, about 50% of each. 

In April, 1891, the first water from the Bear Valley Irri- 
gation Co.’s system was delivered to the district from the 
main pipe line of the former, which connects with Tunnel 
No. 1, some 2,329 ft. in length, to the main canal at an el- 
evation of 2,038 ft. above sea level, and thence by the 
canal about one-half mile in length to a distributing reser- 
voir, from which the mains carry the water over the dis- 
trict. 

A branch steel pipe supplies the flourishing town of 
Moreno, located at an elevation of about 1,600 ft., giving a 
pressure of over 200 ft. for domestic and irrigating pur- 
poses in the townsite. Since June 1, 1891, water for irri- 
gating purpoges has been delivered to all the lands uw: der 
cultigation on schedule time, and under the control and 
inanagement of the board of directors, who employ three 
zanjeros for handhng the water. 

The average daily flow is about 400 ins., or 8 cu. ft., per 
second. The system of distribution is so planned that 
the mains over the tract are steel pipes under pressure, 
while the laterals form a gravity system of salt glazed 
vitrified clay pipes, with outlets and measuring weirs 
atthe highest corner of each 10-acre tract, the entire 
lateral system having a minimum capacity of delivering 
to each 10-acre tract a 20-in. head of water every 16 days, 
and in many cases a much larger capacity, this being 
ample for the irrigation of smail fruits, for which the 
soil seems equally as well adapted as to the succes-ful 
growth of the citrus fruits, 

The « ain pipes have been laid by contract and the lat- 
erals by day’s labor, using the best materials obtainable; 
upward of 70 miles of pipe have been completed to date, 
and the wo.k is being pushed rapidly. 

The district has issued bonds in the sum of $765,000, at 
the rate of $30 per acre, which have been sold to the Bear 
Valley Irrigation Co. at par for a permanent water right 
tothe entire district, on a basis of 1 in. under 4-in. press 
ure for every four acres of land, making the total water 
right 6,375 ins., or 127.5cu. ft., per second, delivered accord- 
ing to contract, a sufficient amount each year for all lands 
under cultivation. The water right is made pertinent to 
the lands in the district, and cannot under any circum- 
stances be transferred or sold for any lands outside of the 
boundaries of the district. 

The system of lateral pipes for the distribution of the 
water, and the use and control of the mains for carrying 
the said water, will be transferred to the Alessandro Irri. 
xation District by deed, to be owned and controlled by 
them through their board of directors, so that the indi- 
vidual purchaser of land of the Bear Valley Irrigation 
Co. in this district acquires absolute title to his land, a 
perpetual water right, and the system necessary to deliver 
said water to the highest corner of each and every 10-acre 
tract in a pipe, and when using his full quota of water 
pays a rental of $5.56 per acre. 

The rental system has many advantages which I have 
not time to discuss in this article. 

It is safe to say that the Alessandro Irrigation District 
has the largest and most permanent supply of water and 
the most complete and economical distiibution system of 
any district in California. Lands are now selling readily 
at $110 per acre, and the marked improvements both in 
substantial buildings and in the planting of young orchards 
and vineyards, show the rapid but solid growth of this 
district. A detailed report and estimate of the cost of the 
entire system, with descriptions and illustrations, is now 
being perpared, and will be published as soon as com- 
pleted. 


Jas. T. TAYLOR, 
Engineer Alessandro Irrigation District. 
{As stated in connection with the article referred to 
above, some of the facts given were applicable last 
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February only. Therefore Mr. TayLor’s “ correc- 
tions” rather take the nature of later details. Mr. 
TAYLOR’s position as engineer for the district enables 
him to speak with authority,and we are, there- 
fore, pleased to give space to his later and more ex- 
tended description of the district.—Ep. ENG. News. 





The Laying Out of Towns. 


SPRINGFIELD, O., Sept. 29, 1891. 
To THE EDITOR OF ENGINEERING NEWS: 

Sir: This subject iscne which deserves attention. In 
former eras of the world a different mode of life and other 
conditions caused the adoption of the principle of central- 
ization where the values of real estate increase toward a 
fixed center. This system is of monarchic origin, and is 
unsuited to these times. The era of cheap and rapid 
transit and repu blican institutions is more suited to ex- 
tension than to centralization of values. Towns laid out 
under this principle should have large areas of land left 
unoccupied for parks and other purposes, and exigencies 
that may arise in the future. The cultivation of a taste 
for horticulture and gardening will also demand large 
lots, laid out on the avenues from the town far into the 
adjoining country. Space between the buildings and 
larger areas for every purpose will also be necessary. In- 
stead of confining the limiis of a town to one square mile, 
under the operation of the principle of extension it will 
cover an area cf 10 square miles. That this should be the 
future result of the building of street railways seems, at 
least, to be very probable. WILLIAM CLAYPOOLE. 





Joint for Trestle Work. 


HARRIMAN, Tenn., Oct. 6, 1891. 
To THE EDITOR OF ENGINEERING NEWS: 

Sir: Iseein the number of Oct. 3 a communication 
with regard to trestle post joint from Mr. Emre Low 
who evidently misapprehends the drawing of mine. Our 
joints have in a 12 x 12 in. post 144 sq. ine. of bearing sur- 
face against each otber, while if I mistake not, the Nor- 
folk & Western post has only 72 sq. ins. in the same sized 
post; in my opinion a very marked difference. 

J. P. SUVERKROP. 





Tests of Iron Columns. 





Nassua, N. H., Oct. 4, 1891. 
To THE EDITOR oF ENGINEERING NEWS: 

Sir: In answer to your correspondent on pp. 369-376, in 
Gaetano Lanza’s “ Applied Mathematics,” edition 1890, 
will be found a description of tests made upon full-sized 
cast iron columns at the Watertown Areenal. 

Ww. W.L, 


Notes and Queries. 


Inreply to the query of B. F. La R. concerning pub- 
lished experiments on cast-iron columns, Mr. Gus C. 
HENNING refers him to the reports of Prof. BAUSCHINGER, 
of Munich, vols.7 to 11; those of Prof. MARTIN, of the 
Royal Testing Laboratory at Berlin; the works of Prof. 
JENNY, of Vienna; also tw the results of experiments at 
the Water:own Arsenal in the reports of the War Depart- 
ment for 1886 and 1888. 


A. C. C. asks where he can obtain full information con- 
cerning sewers or drains constructed of sand and cement, 
their advantages and disadvantages; also details of any 
construction of a sewer without the use of brick or tile, 
in which cements form the principal part. We can only 
refer generally to the large amount of information on 
these subjects which has appeared in this journal and 
various society papers, and which is partially embodied 
in a considerable number of books. It is natural to desire 
to find the sum of human knowledge on any given spe- 
cialty which one has to look up already collected in some 
live publication, but the wish can rarely or never be grati- 
fied. Asa rule, a long hunt through many different sour- 
ces of information is necessary. 


A. F. BENSON, now of Milford, IIL, says that he will 
forward at the earliest opportunity his answer to the 
numerous inquiries he has received concerning his 
method of finding the true meridian as promised in our 
issue of Sept. 26, 1891. 


Practical Results in the Magnetic Concentra- 
tion of Iron Ore.* 


The writer does not claim a right to discuss this subject 
asa furnace-man or user of iron ore in this new form. 
His efforts have been confined to mining, preparing and 
separating the magnetic ore from the gangue. Two years’ 
experience in experimenting and another two years in 
producing concentrates on a commercial scale have led 
me to believe that the new trade of making concentrates 
must be well learned in all of its details. If there have 
been any partial failures in this most useful branch of the 

"A y W.H. Horrman, M. E., Croton M ic 
Iron Mines, N. Y., read at eo Stee Somat Meeting of 
the American Institute of Mining Engineers. 
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iron business, the failures-have been caused chiefly by 
inexperience or lack of patience. Although I have, 
within the past five years, constructed machinery for 
water-jigging and wet magnetic separation, | shall only 
speak of the dry magnetic process here. 

Three years ago I was engaged by Mr. J. D. Creeever, 
the lessee of the Croton magnetic iron mines, at Brew- 
ster, N. Y , to adapt an old water jigging mill to the 
magnetic process. The ore to be treated is described by 
Messrs. JOHN BIRKINBINE and W. B. KUNHARDT in a 
late report on the Croton magnetic iron mines, as con- 
sisting of compact, moderately fine grained magnetite in 
a gangue composed mainly of quartz and hornblende, be 
sides feldspar, apatite and mica, and more or less pyrite 
and pyrrhotite, and they say “it is highly satisfactory 
that the grain of the ore permits a fair disintegration of 
its constituents by crushing it to pass a 12 mesh sereen, 
inasmuch as a finer mineralization would increase the 
cost of concentration, as hereafter described.” 

Similar descriptions have been given by Mr. EMERSON 
McMILLAN, Mr. F. W. GorDON and Prof. N. 5. SHALER. 

By these gentlemen the average amount of metallic iron 
in the ore beds is stated to range from 37* to 42, 
the average sulphur from 17% to 2.2%, and the 
phosphorus from 0.070% to 0.426%. Practical work has 
shown the average amount of phosphorus to be 
0.232s. Since May 1, 1891, we have been roasting and con- 
centreting this material to 68* in metallic iron, 0.446 in 
sulphur, and 6.(86% in phosphorus. Previeus to this the 
concentrates ran about 66% in iron. 

Up to Sept. 1, 1891, opening by drifting and pros- 
pecting with the diamond drill has exposed at least 
8,000 000 tons of ore; while it can be seen by a fair exami- 
nation of the property that there is not less than three 
times this amount of ore in these mines, and this estimate 
does not include the mining rights owned personally by 
Mr. J. D. CHEEVER. 

Professor SHALER says: 


The considerations previously given concerning the 
horizontal extension of this deposit beyond the limits of 
the present workings lead me to feel that it is reasonably 
safe to call the length of this bed 4,006 ft., the depth within 
workabie limits 1,500 ft., and the width 75 ft These 
estimates can be more fairly made than in the case of an 
ordinary vein, and, though not positively certain, bave all 
the probability they would have if the deposit were a bed 
of coal. On this basis we have a ‘otal of about 50,000,000 
tons of ore inthe deposit. Of this mass, something like 
three-fourths may be regarded as mineable, the re 
mainder being the leaner ores that cannot be profitably 
extracted at great depibs, or ore which must be left in 


place to sustain the walls and roofs of the mines.’ 
Mr. F. W. GORDON says: 
Very extensive workings and explorations show the 


deposit of ore to be one of the greatest in magniiude that 
has ever been developed in America. The explorations 
and developments have been intelligently made, and 
warrant an estimate of the quantity of ore in easy reach 
to be not less than 30.000,000 tons As the name of the 
mine implies, the ore is magnetic or Fe,O, in compost 
tion and dense in structure. Entries 15 to 20 ft. wide 
driven into the ore require no timbering to support the 
roof. ‘The average of eleven analyses taken from the 
workings between June 6 and Aug. 13, 1890, gives the fol- 
lowing composition: 


WONG ONE. 65 oo 0c ckcies Sore, 
NG i Rav tatos dnb cad eis cientad aes ewhabeene 302 
po ee 1.540 


Before the old water jigging mill was erected, some 
eight years ago, the product of these mines was sorted to 
remove the more sulphury ore, and was shipped directly 
to furnaces making foundry irons. In order to meet the 
requirements of purchasers, the mining company was 
obliged to reject, in cobbing, 2% tons to get 1 ton of ship- 
ping ore containing 51% of metallic iron and not more than 
1s in sulphur. About 50,000 tons of this class of ore 
was shipped from these mines. The old dumps from this 
sorting are now being crushed and separated by the new 
process, 

Mr. JOHN BIRKINBINE, in his paper on “ Progress in 
Magnetic Concentration of Iron Ore” (Trans. Inst. M. E., 
xix., 656), quotes from the private letter of a member of 
the Institute an expression of emphatic doubt whether, at 
any American mine, it would pay to mine and concentrate 
a lean magnetite. The writer says: “So far as I can see 
at this stage of our practice, waste dumps only, or the 
rejected portion of an output, other portions of which 
have been shipped at a profit covering the whole cost of 
mining, can be used as the raw material of concentra- 
tion.” 

Without repeating here the argument of this corre- 
spondent, or criticising his knowledge of the situation, 
and without asserting that maz netic concentration was a 
commercial success three years ago, I can assert and 
prove beyond question that the Croton mines have pro- 
duced and sold at a fair profit from 50 to 220 tons of con- 
centrates per day during the past year and a half; and 
the mill hag been actually running but 20 months, 

Commercial success in concentrating any ore includes 
economical mining, preparation and separation; but in 
the Croton ore the presence of sulphur calls for very eco- 
nomical roasting as well as economy in all the other pro- 
cesses. The cheap roastivg of the ore of the Croton mine, 
which contains about 2¢ of sulphur, was one of the first 
problems encountered in reclaiming that property, and 
was really as important a factor as the concentration. 

A series of experiments was made to determine the best 
size for economical roasting, and at the end of three 
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months agize that would pass through a 2%-in. ring was 
adopted, as giving the most rapid work for the quantity 
of fuel consumed. Crude Limaoil is used for rousting. 
Through experiments conducted by our general foreman, 
Mr. T. BLass, we found the average consumption of fuel 
oil to be 3.75 galls.: but by enlarging the combustion- 
chambers we have reduced this amount to a little over 
3.6 galls. per ton of raw ore. The cost of the oil is 24 cts. 
per gall., making a fuel cost of 8% cts. per ton of raw ore. 
The labor of filling and discharging amounts to only 3 cts. 
per ton, as this work is largely automatic. The average 
temperature is 1,250° Fabr. Davis-Colby roasters, remod- 
eled to burn fuel oil, are used for a portion of this work, 
the remaining portion being done in a roaster of new type 
designed by the writer. The Davis-Colby roasters have 
been in operation nearly three years, and have done 
excellent service. 

The ore is conveyed automatically from the roasters to 
the Sturtevant mills, where it is ground to 12-mesh size, 
all coarser material from the screens being returned to 
these mills by elevators. Barring the numerous experi- 
ments with various :ypes of magnetic separators, the ex- 
periments in crushing have been the most elaborate. 
Nearly all the best known methods of grinding ores have 
been tried at the Croton mines during the past three 
years. Some of these machincs have been tested for a 
year or more, but about 15 months ago we became thor- 
oughly satisfied that the Sturtevant mill was far superior 
to any other machine for grinding iron ores. I consider it 
necessary to mention this machine thus somewhat promi- 
nently, as its economical and uniform granulation plays an 
important part in answering the questionin Mr. BirRKIN- 
BINE’S paper, “ Does magnetic concentration pay?’ If 
the ore is not properly granulated and screened, no known 
method of separation or copcentration can make it a 
commercial success. 

The screen block openings in the Sturtevant mills are 
144 ins. wide, and the coarsest material passing through 
them is less than /, in. thick, while the finest material 
would be rejected by a 60-mesh screen. 

The ore enters the Sturtevant mills at a temperature of 
about 350°, being cooled from about 1,200° by a water bath 
on its way up the conveyer. Under these conditions the ore 
is quite friable, and we have no difficulty in grinding 22 tons 
per hour with the 20-in. mill and 16 tons in the same time 
with the 15-in. mill. One set of Sturtevant mill bushings 
will grind from 4,000 to 6,009 tons of ore, according to the 
depth of the chill in the bushing, the cost of each set be 
ing $16.00. The screen blocks for this amount of ore cost 
$9. This is less than one-half the cost of renewal on 
any other machine formerly used at our mill. At 22 tons 
per hour, the 20-in. mill requires 94 HP. to drive it, but it 

- will be remembered that the product is finished on these 
mills. The 15-in. mill requires 70 HP. 

The ground ore is elevated from the discharging nozzles 
of the Sturtevant mills to the several screens, covered 
with slotted steel plates made by the Harrington & King 
Perforating Co. The slots are ;; < % in. in some plates, 
and yy * 3% in. in others. 

The slotted plates are easily removed, and when the re- 
quirements are exacting as to phosphorus, we substitute 
plates of y,-in. mesh on two of our five screens. We have 
demonstrated by exhaustive experiments that two sizes 
of screen plates, three sets coarse and two sets fine, will 
prepare the ore containing 0.426% phosphorus (the greatest 
amount we have in the mine) for a separation having 
0.036%, with two passes on the magnetic separators. 
Ordinarily, the phosphorus in the Croton ore runs from 4 
to Ys. When the phosphorus runs bigher than ,, three 
sizes of screen plates should be used, delivering to three 
receiving bins, and each size should be treated separately 
on the magnetic separators; and I am positive that this 
treatment will insure a Pessemer product running no¢ 
over 0.050 in phosphorus, using nearly any of the New 
York State magnetites that are free from titanium. 

In some experiments we have used 18-mesh screens, and 
with ore prepared for this grade we were enabled to pro- 
duce continuously, with two passes, concentrates showing 
70.60% metallic iron, 0.018% phosphorus and 0.220% sulphur. 
Of course the silica was extremely iow. With the latest 
Hoffman separator, using 12-mesh screens and making two 
passes, we have produced concentrates showing 70.93 met - 
allic iron, 0.017% phosphorus and 0.231* sulphur; and by 
using 18-mesh screens we can depend on 71% concentrates 
with one pass on this machine. 

Examinations for the purpose of detecting screen, 
shute and bin leaks must be made at least twice a week. 

The screens deliver their finished product to two bins 
placed on the floor above the separating department, each 
having a capacity of 80 tons. Eight shutes deliver the ore 
to the separators, nine in number. The separators were 
designed and constructed by W. D HorrMAn and T. 
Bass, at our mines. On eight of the machines the ore 
is passed before the magnets twice to bring the loss in 
tailings to 8*. I have lately designed two new separators, 
one of which is giving with one pass concentrates of 68* 
to 70%, with a loss of only 64* of iron in the tailings. As 
patents are now pending, these machines cannot be de- 
scribed here. People frequently ask how much it costs to 
separate the iron ore from the gangue. We always reply, 
as little as any other portion of the process; 7 cts. 
per gross ton of concentraves is a liberal allowance, and 
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this includes all repairs to separators. We shall reduce 
this to less than 6 cts. soon. Repairs and supplies 
throughout our milling plant amount to L8 cts. per ton of 
raw ore ground. Hence, it will be readily seen that the 
feature of the problem of magnetic separation is the 
initial mill grinding or granulating. The very cheapest 
process is absolutely necessary, as most of the ores to be 

reclaimed will analyze less than 40% metallic iron, and that 

means from two to three tons of ore to produce one ton of 
concentrates. Using Sturtevant. mills and 22¢ ore we can 
pay a small profit at our plant. Crushers and 1olls require 
28% ore to pay at the present price of concentrates. We 
contract our mining and initial crushing ready for and de- 
livered to roasters to Mr. CHARLES VIVIAN, of Brewster, 
N. Y., at an average price of $1.38 per cu. yd. The ore 
weighs from 5,500 to 6,800 Ibs. per yd. We are selling con- 
centrates at present to six furnaces, which use from 35% to 
53¢ of them in their regular mixture. The furnacemen 
tell us that their flux and fuel are reduced, but moset of 
them decline to give the exact amount. We have yet to 
receis e a complaint from any of our customers as to qual- 
ity or fineness. I have personally witnessed the use of sev- 
eral hundred tons of our concentrates at the experimental 
Ramel Conley steel works near our mines. They were 
used in various ways; sometimes loosely thrown in the 
bath, and at other times made into briquettes and charged 
in the open-hearth furnace along with the biles of scrap of 
African ore. 

Every one of the practical open-hearth melters em- 
ployed there at different times has informed me that he 
was surprised at the rapidity with which he could handle 
the furnace when using concentrates, and I understand 
this has been the experience of. others. There is no diffi- 
culty found with the blast at Scranton, where concen- 
trates have been used by Mr. E. Morrartr for several 
years. c 

An accurate, though condensed, statement of the cost 
of mining, crushing, roasting, preparing and separating 
one gross ton of 68% concentrates from 2'/, tons of 38% ore, 
according to the present daily practice at the Croton 
mines, is given below. The tailings run, in iron, from 7¢ 
to 8. About one-third of the ore is taken from the old 
dump;. On the basis given below, 580 tons is crushed 
every 20 hours, with a production of about 265 tons of con- 
centrates in the same time: 

Statement of Cost. 


Mining, crushing and delivering to roasters 2'/, 
tons of raw ore, at 234 gross tons per day 

Roasting, including top filling 

Handling at roasters 

Preparation and screening wi 

Daily renewals, supplies, and repairs of ali ma 
chinery and roasters 

Separating, including labor and power 

Delivery to Harlem R. R. switch, including rail- 
road repairs 

Office and laboratory expenses..............-....00. 

Insurance, interest and taxes on plant 


04 
0446 
13 


$1.95 

During the Jast winter and spring, a continuous run of 
5 months was made of 20 hours each day, and the aVerage 
cost of a gross ton of concentrates for the whole term was 
$2.10. Improvements have reduced this amount to the 
figures of $1.95, given above. Analyses are made at our 
laboratory daily of ore at mines, ore after leaving roasters, 
concentrates and tailings, by Mr. G. K. VOLCKENING, Jr. , 
our chemist, 

The following analyses cover an average two weeks’ 
shipments in July, August and September of the present 
year. All concentrates were from screens with slots yy x 4 
-n., and all samples were from car-loads: 


i 
July July Aug. Sept. 
7 15 27 


‘. . ‘ 5. 
Metallic Iron, dried at 212° F. 68.55 68.080 68.250 70.090 
i 0385 .0368 86.930 = .045 


Phosphorus, ni : : 
Sulphur, = 240 «0.340 475.170 
Silica, ¥ “ig 3.500 3.610 2951 2.513 


Legal Decisions of Interest to Engineers. 


Effect of Defective Work on Assessment .—W here a con- 
tract for paving a street was regularly let, and the work 
was accepted by the board of public works, the fact that 
the material used and the work done were not such as the 
contract called for is no defense against an assessment 
made to p:y for the paving, as Lo pair by the charter of 
the city, and a court of uity will not enjoin the collec- 
tion of the assessments.—Dixon v. City of Detroit, Sup. 
Ct. of Mich., 49 N. W. Rep., 628. 


Grant of Exclusive Municipal Franchise.—The grant by 
acity of an exclusive franchise fora term of years to supply 
the city with water is void on the greund that it creates a 
monopoly. But a citizen cannot, merely because such a 
contract is illegal, commence an action to set it aside, un- 
less he can show that water can be secured on better 
terms. The proper time to avoid that contract is whe na 
better one is presented. It is the monopolistic phase of 
the contract that is void, and not its operation.—Altgelt 
v, City of San Antonio, Sup. Ct. of Tex., 17S. W. Rep., 75. 


Soundness of Bridge Stringer.—In an action against a 
township to recover for injuries caused ed the breaking 
of a stringer of a bridge over which plaintiff was passing 
with a load of stone, the evidence showed that the stringer 
had been in use three years. was 12 x 14 ins., was rotten in 
the center. although it appeared sound, and had from 2 
to 3ins. of sound timber around the outside, and that it 
splintered for several feet on each side of the break, and 
that a traction engine. weighing 3 tons, was run over the 
bridge about two months before the accident, and that the 
township authorities examined and tested the stringers 
about that time. The township authorities were not neg- 
ligent and aa could not recover. O'Neil v. Town- 
ship of Deerfield, Sup. Ct. of Mich., 49 N. W. tep,, 596 
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A New Joint for Inclined Struts. 


A new joint for struts lying in planes inclined 
each other has been devised and patented by M; 
CHARLES STEINER, of 204 La Salle Ave., Chica: 
The purpose of this joint here illustrated is to unit. 
the members firmly and compactly with their ax:- 


all intersecting at a given 
point, and yet leave the struts 
free for slight ‘adjustment or 
movement. 

In the cuts given Fig. 1 
is a side elevation, Fig. 2 
isa side sectional view tak- 
en on the center line of 
Fig. 1, and Fig. 3is a detail 
view of the bolt and bar 
lug, showing its use with a 
bolt hole washer. In the 
views shown the struts are supposed to be of the 
usual form, excepting that the upper one is inclined 
with reference tothe pin; the tie bar is also in- 
clined. 

The bolt holes in the inclined members are made 
larger than the pin, and in this opening is placed a 
bolt hole washer also larger than the pin, and with 
an inside face made to fit the surface of the pin. To 
hold these washers in place, and to pack the joint, 
a series of skew washers are then used as shown, 
and the joint thus put together is finally held by the 
nut on the end of the pin. To prevent these washers 
from being displaced during the operation of tight- 
ening up on a circular pin, a small key is employed, 
shown at the inside head of the pin. 

As the bolt hole in the inclined member is cut at 
right angles to the axis of that member, and fits 
upon the exterior of a circular washer, it is evident 
that this member is as free to move within small 
limits as if it revolved on the pin itself. 


We present in this issue plans and views from 
photographs of the Folsom Dam in California for 
which we are indebted to the Mining and Scientific 
Press, of San Francisco. This dam was built by the 
Folsom Water Power Co. and impounds the water 
of the American River. It was constructed mainly 
by convict labor, the site being near the Folsom 
State.Prison. 

It is founded on the granite bedrock of the river 
and upward of 20,000 barrels of Portland cement 
were used in its construction. The dam is 89 ft. 
high, 87 ft. wide at the bottom and 24 ft. wide at 
top; with the bulkheads at either end is about 650 
ft. long. It contains 48,590 cu. yds. of granite ma- 
sonry, iaid in blocks each of some tons weight. The 
front and back walls are coursed with a filling be- 
tween of rubble laid in concrete. * 

For a length of 185 ft. the center of the dam is 6 ft. 
lower than the sides, and this portion is fitted with 
a wooden movable dam or shatter, hinged to the 
top of the dam. This shutter is only used in alow 
stage of water and is then raised by five hydraulic 
jacks set in the masonry. 

A heavy granite wall extends from the dam, form- 
ing the outer bank or line of the canal, fora distance 
of nearly a mile. The wall measures upward of 15, 
000 cu. yds. About 1,200 ft. below the dam, on the 
east side of the river, is located the Folsom State 
Prison. At this point the level of the canal drops 
about &ft. to afford to the State, in payment for th: 
convict labor, a water power to be developed in th: 
prison yard, where the State iv now buildinga power 
house to utilize this power. Six powerful water 


- 
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wheels and other machinery have all been provided, 
and are on the ground. The wheels are 87-in. Leffel 
turbines, No. 2 “ Special.” 
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supply water to some 200,000 acres. but special sur- 
veys have been made, extending over many months, 
and it has been ascertained that the canals extend- 





The work below the prison is 
simply excavation, considerable of 
which work has already been 


done. A broad-gage railway, be- 
longing to the Folsom Water 
Power Co., extends along the 


outer bank of the canal from 
the dam to the town of Folsom, 
where it is connected with the gen- 
eral railway system of the state. 

There has been expended on the 
work by the Folsom Water Co. and 
by the State of California more 
than half a million of dollars. The 
benefits to spring from its comple- 
tion are both of a public and private 
nature. 

The erection of this dam has form- 
eda “stillwater basin” avout 3 miles 
long in this section of the river 
above the dam. Under franchises 
from Sacramento and Placer Coun- 
ty the American River Land & Water Co. has built 
across the river a heavy timber boom, supported by 
3 massive granite masonry piers, each upward of 50 
ft. high and 50 ft. wide on the base. They have 
erected a sawmill at the boom, and float down 
the river to the mill large quantities of logs 
from their forest properties on lands on the 
upper branches of the river. Careful and complete 
estimates show that on these lands there is now 
standing upward of 360,000,000 ft. of pine lumber, 
which, by the river and the boom, can be brought at 
great profit tothe market. This is but a portion 
of the timber land so located tributary to the 
boom. 

The Folsom Water Power Co., foreseeing that, upon 
the completion of their canal, during a portion of the 
year all the water of the river could be diverted 
from the river bed, obtained more than 20 years ago 
the right to mine the river bed, and said right is 
protected by U. S. patent. This right they have 
protected jealously, and so soon as the first section 
of the canal is finished they will be able to commence 
such mining. 

One of the engravings shows an elevation of the 
east side bulkhead while being constructed, by 
which the massiveness of the structure can be under- 
stood. It isnow 18 ft. higher than the cut shows 
it. The water is drawn from this to the power- 
house and drops 7.33 ft. where it is utilized on the 
Leffel turbine wheels for power at the prison. After 
leaving the wheels it passes into the canal and flows 
onto Folsom. The contract with the company is 
that the State furnishes all the labor required to 
complete the work down virtually to Folsom, and 
this isgiven in payment for the land on which the 
prison is built and the perpetual use of the power, 
with certain other privileges. The power will be 
used at the prison for pumping, lighting and the 
jute-mill. The power-house in which the wheels 
are to work is built of stone, and the walls are now 
up. The wheels are in place in their concrete arches 
ready for the water. 

The irrigation feature is an important one in this 
plan, as may be imagined when it is stated that 
water can be delivered to bet ween 400,000 and 500,000 
acres of land. It was at first thought possible to 
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and American rivers on the south, and the American 
and Bear rivers on the north, extending, in fact, to 
within 2 miles of Wheatland, in Sutter County.. It 
is the intention to utilize the waters of the Ameri 
ean River by storing them in immense reservoirs 
during the months of most copious flows,-and dis 
tributing them when needed. 
been going to waste. 

The Folsom Water Power Co. (the offices of which 
are in San Francisco) will carry the water to Folsom, 
where the principal power will be developed. A cable 
will be extended from this point to Sacramento, 18 


All of this water has 


miles, and electric power furnished in quantity to 
that city for light and power. The capital city will 
be enabled to have all the electric power it 
when the plans of this company now being perfected 
are carried out. 

The granite for building this dam is taken from 
the banks of the river on the spot. 
material in every respect. It is used not only in the 
dam, but in the bulkheads, houses, ete. 

The original foundation of this dam was laid as far 
back as 1866. In 1886 the foundation of the 
present structure was laid on the old foundation, 
and the dam tinished in 1891. ‘lhe en- 
tire works can now be completed so as to make a 
large portion, if not all, of its power available early 
next year. The damis a splendid one, but had to 
be made very strong. ‘the river is one that some- 
times rises as much as 60 ft, in a few hours, and in 
flood times is a torrent From the 
crest of the dam to the level of the water below 
shown in the cut), the water falls about 57ft. The 
engravings show the headworks of both the east 
and west side canals, plan and elevation of the dam, 
with section, etc. 


needs 
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It will be noted by our readers that there is a side 
spill-way in this dam ofa character practically simi 
lar to that proposed for one of the dams yet to be 
built for the New Croton Aqueduct. 


Standard Storehouse Construction. 


Through the courtesy of Mr. C. J. H. Woopsury, 
Vice-President of the Boston Munufacturers’ Mu- 
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Plan Showing Dam and Headgates. 


ing from this dam will deliver water to a much 
larger area than was originally supposed. The area 
will include all that region between the Cosumnes 


tual Fire Insurance Co., we present illustrations of 
a standard storehouse construction, as designed by 
Mr, Wooppury and recommended by that com. 
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pany. This standard is thus described by the engi- 
neer : 


These illustrations represent tbe salient points in design 
for a mill storehouse several stories in height, and include 
many features found useful in practice for convenience in 
operation, and also securing the greatest measure of re- 
sistance to fire. 

This plan is not intended to take the place of the ser- 
vices of any mill engineer, but rather to assist in such 
work. This office holds itself in readiness to furnish to 
its members estimates of the strength of floors. It is 
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A storehouse one story in height is recommended in 
preference to this design whenever there is sufficient 
quantity of level land at disposal for this purpose, as be- 
ing cheaper, more convenient, and, when separated into 
small divisions by fire-walls, the safest method of store- 
house construction. 

On reference to the drawing it will be seen that the 
floors are continuous, without openings, and of the stand 
ard slow-burning construction—a type which has not yet 
been burned through by any fire starting under such a 
floor, unless there have been openings in the floor. Tore 
duce water damage, the floors are not level, but have a 
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Fig. I. 


STANDARD STOREHOUSE CONSTRUCTION. 


important that the fioor beams should be designed to sus- 
tain the greatest load ever to be placed on them, and the 
stories should be made tow enough to prevent overload- 
ing, and also to prevent bales of material from being piled 
to great height, the pr: ferable method being to place bales 
on end. 

These floors, with beams of 90 ft. span, laid 8 ft. on 
centers, will sustain a load of 180 Ibs. per sq ft., which is 
as much as would be required for raw material or finished 
go dsof a textile or paper mill. The heavy drugs and 


dye-stuffs would be placed on the ground floor. For 
convenience, as well as to separate the different hazards 
of raw material and finished goods, the building may be 
divided into two sections by fire-walls extending through 
the roof, 


camber of 2 ins. in the middle made by iron plates inserted 
under the columns in the basement. If it should become 
desirable to use the building for any purpose requiring 
level floors, they can be reduced to a level by removing 
these plates. Inclined iron tubes, with a light swinging 
cap on the outside, laid in the wall at the level of the 
floors, act as scuppers for the purpose of removing any 
water. 

The floor beams are preferably of Southern pine, bolted 
together in pairs, leaving about 1 in. space between the 
beams. At the columns the beams are joined by dogs 
made of %-in. round iron, driven in at the top, and they 
are anchored to the walls by cast iron wall plates, to 
which they are secured by means of a rib which fits ints a 
groove crossing the under side of the beam. It is impor- 
tant that there should be a small space at each side and at 
the end of the beam, in order to allow free ventilation, for 
the purpose of preventing dry rot. The Goetz box anchor 
is a special form of wall plate which is especially adapted 
to such purposes. 

The under floor is made of spruce plank, generally 3 ins. 
thick, planed on the under side, and grooved at the edges, 
and fitted with hard wood splines. These plank are two 
bays in length, breaking joints at least every 3ft. Over 
the plank are placed two thicknesses of rosin sized paper 
before the top floor of hard wood islaid. The floor is 
smoother if laid across the line of plank, and the travelling 
loads moved in or out of the storehouse are better dis- 
tributed than when the top floor is laid parallel to the 
plank. The floor should not bs secured to the wall, but 
a narrow strip, laid around the edges of the floor and 
fastened to the wall, covers any openings due to shrink- 
age. 

The columas should be square Southern pine or oak, 
with iron cap, pintle, and base, preferably cast in one 
piece, and secured to the under side of the beam by six. 
inch lagscrews. The caps should be large enough to give 
the beams ample bearing surface. 

If brick piersare placed in the basement, it is prefer- 
able rather than to insert bond stones in the piers, to use 
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a plate of boiler iron the size of the pier, and containing 4 
number of inch holes punched on both sides over a board, 
in order to produce as large burrs as possible, to secure! 
hold the masonry. 

It is generally preferable that the roof should slope 
toward the center one-half inch to the foot, and the gu: 
ter should slope toward the drain pipes one-twentiet), 
inch to the foot; but if the roof slopes toward the wall. 
the detail of cornice, Fig. 2, illustrates the arrangeme) 
of gutters. 

Access to the various stories is obtained only by mean- 
of a tower outside the main building and extending aboy. 
the roof, containing stairways, elevator and water pipes. 
At each story of the tower open galleries communica:. 
to the rooms on that level. A doorway from the upper 
story of the tower affords a ready means of reaching thc 
roof. It is often a matter of great convenience if the 
doorway at the first story of the tower is made large 
enough, and at the outside grade, so that a wagon can bx 
backed directly to the elevator. It is unnecessary to 
provide these elevators with automatic hatches. as guard 
gates serve every purpose. For the elevators in sucl 
towers either hydraulic system or electric motors fre- 
quently furnish more convenient means of applying the 
power than steam. 

The system of tram rails hung from above, in connection 
with triplex blocks as constructed by the Yale & Towne 
Mfg. Co., is a great convenience in handling the contents 
of storehouses. e 

The wails extend above the roof, and the parapet should 
be laid in cement, because the moisture readily absorbed 
by brick would otherwise pass downward and render 
walls in the top story damp. In some instances a course 
of brick dipped in coal tar is laid above the roof level. 
The illustration (Fig. 2) shows a method of protecting a 
low parapet wall by plank which is tinned. This form of 
parapet also tends to reduce the amount of snow lodging 
on the roof. 

The window openings are small, and omitted on sides 
exposed to other tire risks; but if there is any contingency 
that the building will ever be used for other purposes, it 
is advisable to lay the walls with arches and panels, in 
which openings can be made suitable for windows of 
larger size, necessary to furnish light for manufacturing 
purposes. 

In addition to yard hydrants near the buildings, there 
should be a 6-in. standpipe in the tower, with two 24-in. 
hydrants and hose at each story, and at the top story of 
the tower the standpipe branches to a Morse monitor noz- 
zle on the roof, if there are any adjacent buildings which 
might be reached by streams from this position. A set of 
plugs for the roof drain pipes will allow the roof to be 
covered with water in case the property is endangered by 
sparks from burning buildings. Automatic fire alarms 
with thermostats form a valuable auxiliary to the fire 
apparatus in the storehouse. If the contents of the store- 
house are of such a nature that automatic sprinklers are 
advisable, it is preferable to shut off the water during 
freezing weather, rather than to rely upon the devices 
known as dry pipe systems. 


A 5-ft. Flexible Joint for a Submerged Steel 
Water Main. 


In connection with the new intake conduit recently 
completed at Toronto, Ont., 15 flexible joints 5 ft. in 
diameter and 65 joints 4 ft. in diameter were used. 


ocean 


Cest /ron Bail 
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Section. 


Fig. 1. Fig. 2. Elevation. 


A section and elevation of the 5-ft. joint are shown 
by the accompanying cuts, Figs. 1 and 2. 

The pipe used for the new conduit is *-in. single 
riveted Scotch steel boiler plate, laid in lengths of 
55 ft. for the 4 and 57 ft. for the 5-ft. pipe. The flexi- 
ble joints have a body of the same material with a 
turned cast-iron ball riveted on the ball end, while 
riveted to the inside socket end is a U-shaped rim. 
This rim is filled with soft English pig lead, project- 
ing \ in. beyond the rim and working upon the plain 
surface of the rim. As shown by the section, Fig. |, 
there are two of these rims, one riveted to the socket, 
and a second secured to a steel flange projecting be 
yond the socket, this flange’ being fastened to an 
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other, directly above the first rim and secured to the 
socket. A wood packing is used between the two 
flarges. 

The 4-{t. section of the conduit is 4,660 ft. in length 
and parallels and supplements a 36-in. cast iron pipe, 

extending from the pump well across the harbor to 
a connecting crib at Hanlan’s Point. This section is 
in 14 to 24 ft. of water, on an irregular bottom, which 
in some places was blasted and dredged to a depth 
of 8 ft. 

The 5-ft. section of the conduit is 6,027 ft. long, 
and extends from the connecting crib at the end of 
the 4-ft. section across Blockhouse Bay and through 
a cutting in an island toa crib, where it joins the 
72-in. intake extending into Lake Ontario. For this 
section the trench was dredged in soft clay and the 

15 joints were used to give flexibility in case of 
settlement and for facility in laying, the necessity of 
laying to exact grade being obviated. 

The connections between the 5-ft. joint and the 
pipe were made by means of cast-iron flanges hav- 
ing a faced projection of \{-in., upon which rested 
pine packing. The packing was put in position 
above water and fastened with wire through the 
bolt holes. 

The 4-{t. pipe and joints were riveted directly to- 
gether. Where joints were unnecessary, sleeves of 
the same material as the pipe were riveted on, 
making 110-ft. lengths. 

In laying the 5-ft. pipe a flexible joint was first 
used, after which the forward end of each succeed- 
ing length was blocked up from 1 to 3 ft. higher than 
the other end, until another flexible joint was used. 
The extra weight of the successive lengths finally 
sunk the blocking into the soft bottom, while the 
flexible joints prevented too great leverage. 

Most of the bolted joints were made under water 
by divers, the forward end being blocked with boxes 
of 2-in. hemlock filled with sand, or suspended from 
scows by means of chains. 

The above description is abstracted from the re- 
port of the engineer, Mr. W. C. Broves, which, 
with the cuts, is given in the last annual report of 
Mr. Wi1LL1AM HAMILTON, Superintendent of the 
Toronto Water-Works. 

The joints were furnished by Mr. W. H. Law, 
Peterboro, Ont., the price being $180 for the 4-ft. 
and $212 for the Bt. — 


Pullman Palace Parlor Car. 


In our last issue, in an article upon American cars 
for English railways, we gave dimensions and par- 


Bridge Design.* 


FOUNDATIONS. 

The simplest form of foundation under water is, proba- 
bly, the timber platform, with or without concrete filling, 
and placed with its top bélow low water by means of a pit 
or coffer-dam. This can only be used with safety and ul- 
timate economy where the soil furnishes a good bearing 
surface at an easy depth below low water. Itshould never 
be used except for abutments on streams with easy cur- 
rents and for piers resting on solid rock at a moderate 
depth under water. 

In deep water where the bottom is good and easily lev- 
eled off, the timber crib has been used with fair success in 
many places. Another device for similar cases is the tim- 
ber platform with detachable sides, forming a sort of wa- 
tertight scow. in which the masonry is built till the plat- 
form touches the bottom and the stone work is ahove 
water, when the sides are removed leaving the platform 
in place. 

Allthe above forms are open to objection if placed in 
midstream with strong currents, except on rock bottoms, 
as they are liable to be undermined, and if protected with 
riprap, the waterway is considerably diminished. 

Where the water is of medium depth and the bottom 
shifting and unreliable but underlaid by firm strata of 
clay or other penetrable material, piling is generally used 
to secure a bearing beyond the reach of undermining. 
Pile foundations are of three general forms: In one the 
piles are driven inside a coffer-dam, which is then pumped 
out, and the piles sawed off and capped over witha timber 
platform below low water. In another, the piles are 
driven in the open stream, sawed off under water, and the 
platform and masonry are lowered upon them by means 
of guide-piles and hoisting tackle. In the third, the piles 
are either driven inside a boiler iron tube, orit is after- 
ward lowered over them and filled with concrete. This 
latter is quite economical in localities where material is 
expensive, and if well done makes a fairly good pier. 

There are, probably, more of the better class of bridges 
resting on pile foundations in this country than on all the 
other forms put together; and so well have they stood the 
test of use, that piles have come to be regarded asa sort 
of panacea for all engineering difficulties. 

There are, no doubt, bridges in every-day use in which 
the current has carried away the material under and 


_ around the timber platform and left the pier standing, 


supported by the piles alone. In passing, a remark as to 
the legitimate use of piles may not be out of place. There 
are few instances of failure where piles have been driven 
to agood depth, capped over close to the ground and 
loaded in the direction of their length, but when called 
upon to resist horizontal loads, amounting to a large per- 
centage of the vertical, they are liable to shift position if 
the material around their tops is not firm. 

In the most important works of later years, the prac- 
tice has been to carry the foundation to the solid rock by 
means of some of the methods using compressed air. 
This has been already successfully done to a depth of 
about 140 ft. below the surface of the water. 


Ofkene eae (Yew cortereters and Piping 






ticulars of some of the cars built by the Pullman 
Palaee Car Co., of Chicago, Ill., and we now give a 
plan of a Pullman parlor car. The length of the 
body is 69 ft. 6 ins.; length over platforms, 75 ft. 6 
ins., and length of main saloon, 42 ft. 6 ins. The 
platforms are vestibuled. At one end of the car are 
the heater, porter’s locker, women’s toilet room and 
closet, and a drawing room. At the other end are a 
locker, men’s closet and toilet room, and a drawing 
room or smoking room. As shown fm the pian, this 
is arranged as a drawing room, but it may be con- 
verted into a smoking room by placing the movable 
portion of the sofa against. the partition A, closing 
the door A and opening the door B. The main 
saloon or parlor has bay windows on the sides. The 
car bas seating accommodations for 34 passengers— 
24 in the saloon and 5 in each drawing room. The 
mar is by the Pintsch compressed oil gas or the 

Frost dry carbureter system (gasoline), and oil lamps 
are also provided. The arrangement of this car dif- 
fers from that of the Wagner car illustrated last 
week, in having the smoking room inclosed. 
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PULLMAN PALACE PARLOR CAR. 


Another method of securing deep foundations is to sink 
an iron caisson, or timber crib, by dredging from above. 
This, however, lacks the certainty of a good bearing on 
the bottom, which is secured by the methods of com- 
pressed air. 

Finaily, as to foundations in general, it is sound econ 
omy in the long run to be a spendthrift under water, even 
if circumstances make it necessary to be a miser above. 

In the matter of masonry it is doubtful whether we 
have progressed greatly, if at all, beyond the works of 
the ancients. With the assistance of the hoisting engine 
of modern type, we can probably handle masonry more 
promptly than ever before; but a speed in setting which 
places any considerable load on the mortar joints before 
they have had time to take considerable set is of doubtful 
utility, to say the least. 

GENERAL DESIGN OF SUPERSTRUCTURE. 

The general form of truss which combines the mati- 
mum of strength, stiffness and economy; is a matter about 
which the doctors disagree somewhat. A few points 
however, are common to nearly all the best modern de- 
signs for through bridges. 


. Lisle condensed ensed from a : a paper by yy tr. Mt, Hanny i. 


The end posts are inclined, and run across one or two 
panels as the span is short or long. The lower chord is 
straight, with the possible exception of the end panel, 
which may be inclined to conform to existing masonry. 
The upper chord is straight in short spans, where the 
diffe'ence in strain is not great from end to end; but in 
long spans it is curved to something near an approxima- 
tion of the parabola but with straight segments. 

Some designers deflect the chord at each.panel point, 
bat itis doubtful whether they secure much ultimate 
economy over those who content | hemselves with fewer 
deflections and simpler details. The latter class, in spans 
of medium length, simply incline the chord each way 
from the center, and secure a good share cf the economy 
arising from increased center depth with very little sacri 
fice of simplicity of detail. 

The compression members of the web are placed verti 
cally, and the floor beams secured to them as rigidly as 
possible. The tension members in the web cross a single 
panel, and in long spans a subsystem is used to reduce 
the length of the principal panels. The old, short panel 
and shallow stringer have given way to the long panel 
and deep, stiff stringers, braced so as to form an indepen- 
dent plate girder span. 

In deck trusses there is seldom very much latitude as to 
outline of truss. The inclined end post is most economi 
eal, if it can be used. The top chord is straight, and often 
carries t he floor dircct, or the floor beams rest on top. 
The bottom chord may be curved with considerable econ 
omy, where the clearance below will admit. There is no 
particular form of web adhered to, the triangular system 
often giving as good results as any. 

PLANS AND SPECIFICATIONS. 

The general plan should show all outside conditions, 
depending on the particular location, which it is neces- 
sary to meet, and give an outline of the form of structure 
desired. Further than this it is hardly cesirable to go, un- 
less a full detail plan is made. 

The specifications should define the conditions which 
are necessary tothe structure itself, and which are com 
mon to ali others of its class, viz., the live load and the 
necessary data for the calculation of the dead load; the 
unit strains for the different materials which wil! be ad- 
mitted, and for all the conditions under which they ean 
be used; the general conditions for calculation; the de- 
tails of construction; the quality of material. 

lt is probable that, under ordinary conditions, the best 
general plan and specification is that one which, between 
reasonable and necessary lines, leaves the greatest possi- 
ble scope for originality of design in form of structure, 
details and material. 

DESIGN OF DETAILS. 

The province of the detail designer is, generally, to take 
up the work where the general designer leaves off, and lo- 
calize it to the practice of the particular shop in which it 
is to be executed. 

The detail designer should have sufficient experience to 
rightly interpret the general plan and specification, He 
should be acquainted with the “ved tape” of the office. 
The different manipulations of material in the shop must 
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be carefully studiefil. The laying off. by template or mui- 
tiple punch, must be predicted beforehand, and the rivet 
spacing adjusted accordingly. Care must be taken not to 
exceed the capacity of the punch, shear, riveter, planer. 
boring mill, lathe, crane, furnace, hammer or other teol, 
or the work is liable to come to a sudden standstill. 

There is often a choice between different methods of 
execution, as, for instance, an expensive forging, of which 
only afew are required, may be replaced by a riveted 
detsil of slightly greater weight, but cheaper in the item 
of workmanship; and again, a clumsy riveted detail, 
which is often used, may be reduced toa standard forg- 
ing and made in quantity with economy. 

Leaving aside the question of tools and machinery, it 
will sometimes be found that what is comparatively easy 
Lo execute in one shup is, on account of what our friend 
HERBERT SPENCER terms the “Personal Bias,” very hard 
to get done in another. To speak more plainly, few shops, 
which are old enough to be capable of thoroughly good 
work, are entirely free from over-conservatism, and some- 
times even a trace of fogyism. 

The designer should be thorouchly posted as to the 
capabilities of the mills, so as not to inelude anything 
which is not a commercial possibility ; and, while he 
should confine himself to the more used, and, therefore, 
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cheaper shapes, yet he should be thorcughly conversant 
with the special shapes, which may help him out of a 
tight place. It is always best to make the variety of 
shapes as small as possible, as this greatly facilitates 
the obtaining of a complete bill of material. Shapes 
are more readily obtained if all of one weight, 
which remark applies also to the cross-section of bars, but 
universal mill plates may be varied at will, providing each 
item will use up a billet uf moderate size. Hence, in mak- 
ing up sections containing plates, itis better to vary them 
by changes in the plates than in the angles or other shapes. 
In this connection we might mention the tendency to use 
material capable of resisting high unit strains, which 
at present is confined mainly to the longer spans. This 
results in cutting down the amount of material necessary 
to carry the live load, and also in a reduction of the dead 
load. This increasein unit strains and the consequent 
raising of requirements as to quality of material, if car- 
ried too far, results in an increased cost per pound, which 
considerably diminishes the apparent gain, as the mills 
are quite prompt to take revenge on the individual who 
gets too far ahead of the procession in his specification 
for material. It is not improbable that medium steel 
will be used before long under the same 
specification for workmanship as ion, for the 
reakon that it can be cheaply produced of such quality 
that a punched hole in it will stand even more abuse in 
the drifting test, and it can be punched closer to the edge, 
without apparent injury, thaniron of the same dimen- 


sion. 
TRUSS DETAILS. 


The end shoe receives its load from the pin exclusively, 
and is free to move through a small angle without ob- 
struction in order that the truss may be free to deflect, 
and the shoe to adjust itself to an even bearing on the 
masonry without producing bending strains in truss 
members. A cellular bottom, with vertical ribs crossing 
the direction of the bolster plates, is necessary in heavy 
spans to d stribute the end reaction evenly over a suffi- 
cient area of masonry. 

With regard to the hip joint it is quite generally agreed 
that provision should be made to transfer ali strains 
through the pin; but while some designers leave the 
joint between chord and end post open from \% in. to % 
in., others make the contact 1s perfect as possible. The 
latter is certainly a neater finish; but it is, nevertheless: 
open to the theoretical objection that it may cause 


bending strains in case of unequal deflection, and it 
should not be attempted except where first class work- 
manship can be secured. 


In the straight chord joints most designers assume the 
strains to be transferred through the abutting ends, and 
only provide enough splice plates to hold the members 
firmly in position. Sufficient pin bearing is provided to 
take up the maximum increment of strain produced by 
the web members. 

The end connection of the intermediate post to the pin 
is one of the most troublesome details in the whole truss, 
for everything else seems to have the right of way over it, 
through it and around it. The connection is often in such 
close quarters that the pin can only be reached by a flat 
web, and such a variety of post sections is used that it is 
often quite a problem how to join the two without leaving 
a point weaker than the main member. 

Tension members in themselves are easy to handle, as 
they are of two general forms, the bar head and the loop 
eye; but the designer will sometimes find himself put to 
his tramps to find room for them and pack them 80 as not 
to converge too sharply nor produce excessive bending in 
the pin. 

The old practice of giving a considerable camber to the 
truss has been auite generally abandoned, and at present 
only enough is put in to keep the pins of the loaded chord 
from dropping below a straight line joining the two end 
pins when the span is fully loaded. 

The top struts are usually built the full depth of the 
chord and rigidly attached to it, top and bottom. There 
is a considerable variety of opinion aso the mode of at- 
taching top lateral rods. Some connect to a wing plate 
on the chord pin, while others attach them in the plane of 
the top flange of the struts, and give this flange suffi- 
cient section to carry the full strain. Inlong spans where 
considerable section is required, a good plan isto use a 
double system, topand bottom. Some very good work of 
later years has been built with rigid diagonal members 
in the top lateral system, but this is quite likely to prove 
troublesome in erection. 

Portal bracing under heavy strains should also be at- 
tached to the top and bottom flanges and not to the web. 
One very common fault of curved chord bridges with 
long end posts is to put a splice in the post, just about the 
point of maximum bending from the portal. 

Intermediate sway bracing is ofratber doubtful utility, 
except where the column length can be bisected in both 
directions. 

In long spans, which require large sections in the lateral 
system, the arrangement of the lateral system of the 
loaded chord, so as not to produce bending moments in the 
posts and beams, and so as to transfer the longitudinal 
strains symmetrically into the chords, furnishes one of 
the most troublesome problems in the whole truss. The 
first condition to be met is that the center line of the 


diagonal members must intersect the center line of 
the beam or cross strut in the vertical plane through 
the center of the chord. With a proper arrangement 
of details, this relieves the beam from bending strain. 
As the diagonal members cannot be made to intersect 
the center line of chord in the horizontal plane, and at the 
same time fulfill the above condition, some device must be 
used to avoid or counteract the bending in the post. 
When a single system of rods, above or below the chord, 
is used, the bending in the posts is taken care of by rods 
from an adjacent chord pin to a point well up in the post. 
Again, a double system of rods is sometimes used, in 
which one set is connected above and the other below the 
chord toa Uplate, which bears on the center of the pin. 
Another very neat arrangement is the bifurcated lower 
chord in which the diagonals run to the theoretical center 
lines of the chords, which are themselves divided and 
connect to pins above and below the beams. This, how- 
ever, necessitates a rearrangement of the truss members, 
which is troublesome and expensive. 

Wich regard to floor beams, it is quite generally agreed 
that they should be rigidly attached to the intermediate 
posts wherever it is possible, and in such a manner as to 
load the post symmetrically. Thestrains from the lateral 
system should, as far as possible, be taken up by the lower 
flanges. 

The arrangement of longitudinal stringers in long spans 
forms quite an intricate problem on account of the differ- 
ential lengths between stringers and chords. When 
stringers with rigid attachment between floor beams are 
built to the chord length under full load, erection is ren- 
dered difficult, and the beams must be bent transversely 
in order to assemble the truss. Some designers overcome 
this difficulty very neatly by treating each panel of string- 
ers as an independent span, with provision for expansion. 
In using this detai) it is best to a.tach the stringers rigid- 
ly to one side of each beam, in order to counteract any 
tendency of the beam to get ‘‘in wind” under unsymmet- 
rical loading. The above difficulty doesnot manifest it- 
self in short spans, and in these the general practice is to 
fasten the stringers rigidly to the webs of the/beams. 

‘The use of metal stringers in preference to wooden floor 
joists in city bridges is increasing, probably owing to the 
greater strength of floor system rendered necessary by 
the various schemes of rapid transit. 

Erection should be carefully looked after in the design, as 
money can be wasted more lavishly here than anywhere 
else. The truss should be self-supporting as far as 
possible, to avoid extra falsework and shoring up of indi- 
vidual members. The connections should be free from 
intricacy, so that the minimum number of pieces have to 
be supported, in order to assemble a self-supporting sec- 
tion. 

From the foregoing it would appear that the intelligent 
designer must combine theory and practice, and, for that 
matter, the only way to avoid the old-fashioned conflict 
between the twoisto combine them in one man, along 
with a proper judicial frame of mind. This recalls the re- 
mark of a young engineer, who said: ‘The engineer of 
today should beacross between a first-class mechanic 
and a college graduate’’; not a bad parentage, by the 
way. 

DISCUSSION. 

THEODORE CooPER: In the designing of bridges I have 
had some little experience. My plan is to consider the 
matter in this way: Here is a certain thing to accomplish. 
Here are the points covering what we have to do. How will 
you do it best? Ido not look back to see what I did be- 
fore, or what somebody did before me. I have to accom- 
plish a certain thing, and I have so much room to accom- 
plish it in, I have to take care that my panels are in good 
proportion. If my paaels are too long 1 will destroy my 
lateral system, and will have to reconstruct my diago- 
nals. A man must consider all these points before he puts 
down the design on paper. 

Now, I cannot illustrate that better than by referring to 
the work of some of our good friends on the other side. 
You all know about the Firth of Forth bridge, the 
clumsiest structure that ever was designed by man, 
the most awkward piece of engineering, in my opin- 
ion, that ever was constructed, from the American 
point of view. An American would have taken that 
bridge, with the amount of money that was appro- 
priated, and would have turned back 50% to the own- 
ers, instead of collecting, when the bridge was done, near- 
ly 40% in excess of the estimate. 

How was that bridge designed? I willtry to describe it 
to you as the engineer described it himself, only I will not 
use his words. There wasa skeleton madeon paper; it 
was varied once or twice until they had a number of skel- 
etons. That was called a design. It was not. It was sim- 
ply a lot of lines put on paper. After they got those lines 


on paper, they turned it over to the mathematicians. I - 


will not say the mathematician is not a designer, but I 
will say that he is simply the man who handles the 
mathematical part. Takeany man with a mathematical 
education, and willtell you exactly what the strains 
are and how they are to beapplied. Thatis simply a 
matter of mathematical calculation. That was done. 
Then came the question: ‘‘ Well, here we havea 12-ft. 
tube, and we have an &-ft. tube, and we have a 5 ft. tube, 
and we have a 3-ft. tube, and we have to put them all to- 


gether. Now, let any of you who have had experic. 
such work imagine the connection of these five t,), 
different angles.” 

Mr. BAKER said they found it impossible to put t), 
paper. It could not be done. The next step was to , 
in clay. Now imagine, in these days, getting a lot o: 
and molding it out before you could turn it over | 
workmen. After molding it in clay and getting ir ),. 
worked out, the engineers came and walked around ; 
see what sort of a thing had been designed. They , 
it could not be built, and they concluded they had |. 
back out a little and arrange for the flattening of 1) 
round tubes into squares. They had rst started wit), 
principle that science required the sections to be ry, 
because that was the best possible form to put mate; 
in. But when they came to put them together they }...; 
vo make all the ends square before they could gett}, ;, 
together, and then they had to mark the rivet spacing 
with chalk. 

Now I say that is not designing, from my idea of en; 
neering. We must consider all the points in the case a:, 
see how the particular work will be accomplished, and j; 
we cannot make it in one way, try some other. That is ti. 
difference between the American designer of bridge work 
and the general European designers, especially the Ki 
lish. They simply make the general design and turn j: 
over to the practical men, troubling themselves no more 
about it. Here we have to get out these details oursely«- 

EMIL SWENSSEN: We often get strain sheets from out 
side parties to work up the details from and construct t}\- 
bridge, and we very often find that the design has not 
been carried to the point that it should have been. For 
instance, we find when we want to design the eyebars 
that the top chord is too shallow or too wide. I have now 
one bridge in mind in which all the eyebar heads had to 
stick out on the top chord from 4in. to lMins. We had 
to -lot out the holes, and that was not an English, but an 
American design. 

W. L. ScaIFE: Some time ago there was a discussion in 
this society as to the effect of temperature on bridge ma 
terial, and the general consensus of opinion seemed to be 
that a low temperature affected considerably the resisting 
strength of steel and iron, and that the effect of tempera 
ture should be taken into consideration in writing speciti- 
cations. A committee was appointed to investigate the 
matter, but, like many other committees, has failed to 
report. 

THEODORE CoopPER : I do not doubt that where we are 
using iron to its maximum strength, cold has a very great 
effect in making it more treacherous at certain temper- 
atures. But I do not believe it will have any effect at all 
within the hmits of strain to which we use iron in Our 
permanent struct ures, which is a distinctively different 
thing, Shapes and bars that we are constantly overwork 
ing I have no doubt are very seriously affected by severe 
cold; but permanent structures, where we are supposed 
to keep our strains within the elastic limit, so that there 
is no permanent change in the form of any member for 
any load that may be put uponit, Ido not think are ap. 
preciably affected by cold. Ido not think that the elastic 
limit of the material is changed to any appreciable 
amount. I have not seen any evidences to show 
that it was. Of course, we all know that the elastic 
limit is not a fixed thing. It varies constantly. 
The old humbug of fatigue of metals you have all 
heard about. It has been the basis upon which a great 
many young engineers have worked. It was largely used 
by German engineers also until recent times. It isa 
hobby based upona certain series of experiments that 
were wrongly interpreted. It isa most unscientific and 
ridiculous thing to talk about the fatigue of metal. 

Metal either wears out orit does not. It doesn’t get 
tired: The whole thing was based unona series of beauti- 
ful experiments by Mr. WiHLER, which were wrongly in 
terpreted. It has only been since more recent experiments 
have been made that the true interpretation has been ac 
cepted; that metal does not get fatigued, but it shows 
diffefent results under different conditions for the reason 
that the standard of reference is changed constantly. A 
bar that has under a certain strain given certain results, 
under another strain will give a different result; but the 
condition of that bar should be measured from the origi- 
nal condition—that is, from the strain you start from. 

Txos. H. JoHnson : I have the information from mem- 
bers of the committee on the effect of cold upon metals 
that so far as their work has extended, it went to show 
that the brittleness in extreme cold, which gave rise to 
that paper and discussion, exists only in what is com- 
monly known as “merchant bar’ and similar grades o! 
metal. The higher grade of metal required by first class 
bridge specifications is, if anything, a little stronger and 
less brittle when it is cold than at the ordinary tempera 
ture, so that really we have nothing to apprehend fro 
that source, if we obtain the grade of metal that specit! 
cations usually contemplate and call for. It really be 
comes a question of more thorough inspection. 

A Memser: In a bridge with curved top thord should 
the largest space be allowed on the upper side of the }10 
or on the lower side? 

THEODORE COOPER: I thick the principal reason w!)) 
engineers have adopted the plan of cutting that join' 
away is on account of the mechanical difficulty of making 
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a decent job of it; and we would rather have a joint that 
we knew to be perfect, which we get by cutting away the 


chord and letting all the bearing come on the pin, than we , 


do by trying to make a double joint, as we do if we try to 
make a bevel joint. I would advise cutting wherever 


the greatest error is likely to be. I have seen 
eints made from bevel joints, and when the pin 
was put in there was no bearing. Sometimes 


tne holes were too large, and sometimes too small. The 
general opinion is that we had better throw them off al- 
together. 

Mr. De Fort: Lagree with Mr. Cooper entirely in this 
respect. If we have a close joint we have to figure it 
with reference to both dead and live loads. Inaccuracies 
in shep practice wiil never make such an exact bevel that 
the bevel will be close at all times, or even at any time. If 
it is closed for the full dead and live load, it will be open 
if the train is only partially loaded, and of course that will 
throw a great deal of compression to one side of the upper 
chord instead of distributing it uniformly over the whole 
bearing surface; while, if we have an open bearing, we 
can say always rely upon sufficient surface on the pin— 
eounting, of “course, onthe reinforcement plates, which 
we can figure pretty accurately, and we cau transfer all 
the strain from the pin. 

Speaking of ca.abering, I wish to inquire the best way 
to figure the length of the different members. There are 
three waysin use. The one generally used in Pittsburg 
(o figure the mathematical length of the different members, 
shortening the tension members a little and lengthening 
thecompression members. Of course that will not cause 
very much trouble in long spans. For instance, in a 500- 
ft. span suppose we take the full dead and live load. If 
we assume the modulus of elasticity at 30,000,000, and the 
unit strain at 5 tons, 10,000 lbs, the elongation will be 2 
ins. That means that the end foot will travel 1 in. ahead 
of the end connection of the end stringer with the end 
floor beam, provided there is an end floor beam. 
Of course this will cause a considerable amount of 
sirain on the rivets connecting these end stringers tu the 
floor beams. They should always be attached to the floor 
heams in such a way that they can follow the expansion 
and contraction—can slide, in other words. 

The second method of figuring the camber is that we 
take out the stretch or contraction caused by the dead 
loads. In my opinion, that is-the best way. Of course we 
are then sure that, out of that condition of loading, the 
bridge wili be in its normal condition. Of course we assume 
a certain camber, but this method is followed by certain 
bridge companies. 

Another method is that we consider the truss or the 
chord that carries the floor under the full load as horizon- 
tal, and then the members are figured for the maximum 
loads they are intended to carry. Now we well know that 
maximum stresses in the different members occur under 
different loadings. For instance, the chord members re- 
ceive the maximum stress for full loading of the bridge, 
while the web members only receive the maximum strains 
with partial loading. I think this last method is wrong. 

EMIL SWENSSEN : The last method is probably the best 
if the computer will take the uniform load on the struc- 
ture and find the different strains in different members 
as the result of that uniform loading, instead of taking 
the maximum load—which has been the method pursued 
in some large spans lately erected. 


The Chenoweth System of Jointless Sewers, 
Drains, Electrical Conduits, Etc. 


\ novel system of making sewers, drains and con 
duits without joints has been devised by Mr. A. C. 
CHENOWETH, C, E., and is thus described as first used 
ina telephone wire conduit for the Croton Aqueduct 
Department at Yonkers, N. Y. 

This conduit was 4 ins. in diameter inside and was 
made of concrete in place. The peculiar feature of 
the device is the manner of forming the core or cen- 
ter for molding the conduit. The first thing in this 
operation was to wind upon a collapsible wooden 
mandrel (made in two halves and driven apart by 
wedges), a galvanized iron ribbon of the uniform 
width of lin. and No. 27 wire gage in thickness. 
Oneend of this ribbon was tacked to the mandrel, 
which latter was then revolved and the ribbon 
wound spirally upon it for a length of about 6 ft. 

The trench was next excavated and a bed of 
plastic concrete was prepared and on this was laid 
and imbedded the ribbon wound core, which latter 
was then covered with the required thickness of 
plastic concrete and this again with broken stone 
andearth. By withdrawing the wedges the two 
halves of the wooden mandrel were withdrawn and 
the spirally wound ribbon was left as a center. 

\nother length of mandrel with its ribbon was now 
laid in contact with the first section and the ends of 
the galvanized fron ribbons were joined with 
rivets. The second section was now made and tie 
wooden mandrel removed as before, and in a similar 


manner the conduit was continued to the desired 
length. The ribbon is always united to the succeed- 
ing one by rivets, so that in the final work it is in 
one continuous piece. 

Ten days after the laying of the concrete conduit 
and after the street surface had been completely re- 
stored, the spiral ribbon was withdrawn through 
manholes, leaving the concrete conduit smooth and 
absolutely without joints. The withdrawal of this 
thin ribbon was accomplished with ease and it was 
wound up ready for a similar use. This conduit has 
been used for some months and issaid to be in ex- 
cellent condition throughout 

Another test bas been made ina sewer at High 
Bridge, N. Y. This sewer was 12 in. in diameter and 
circular, and was laid fora distance of 200ft. ona 
slope of from 45° to 60° from the horizontal. In this 
case the galvanized iron ribbon was 6 in. wide and 
of No. 27 gage. It was wound as before on a collap- 
sible mandrel, covered with concrete and was finally 
easily removed. The inventor believes that several 
hundred feet of ribbon of this kind can be taken out 
without troubie. 

Mr. CHENOWETH has also devised a machine for 
winding a ribbon of heavier gage from a bobbin 
about a mandrel revolving in the opposite direction, 
which then pushes off this spiral and through a 
trailing tube delivers it at the bottom of a prepared 
ditch, ready to be covered with concrete and with- 
out the wooden core. This machine is shown in our 
illustration. By using ribbon properly gored or of 
varying widths, curves are turned, and almost any 


opening of cireular section can be formed. ‘The 


Brunsbiittel, on the River Elbe, thus running clear 
through the province of Schleswig-Holstein from north 
east to southwest. As the mean water level of the North 
Sea is considerably higher than that of the Baltic, both 
openings will be provided with huge locks. Near Rends- 
burg there will be a third lock connecting the new canal 
with the old Eider Canal. 


Of the four railroads which cross the canal, three will 
be conducted over it by turn bridges of 36 m. clear width 
of trajection; one, the West Holstein Railroad, by means 
of a suspension bridge (near Griinthal) of 156.5 m. span 
The latter, at the same time serving as a high road. is to 
have a height of 42 m.,thus permittiog the largest vessel 
to pass under it The turn 
bridges are all constructed with one track only, insucha 
manner as to give a separate bridge to the double-track 
railroads for each of their tracks. 
in case of one of the turning benches getting out of 
to conduct the traffic time over 
the remaining bridge. For the conducting over the canal 
of two much-frequented country the erection of 
turn bridges of equal width of trajection is contemplated. 
For all remaining roads of any importance ferries are to 
be provided, the total number of which will amount to 
sixteen, situated at a distance of about 6 km. from one an 
other. There will be altogether six turnouts, to enable 
vessels to pass each other. They will be 450 m. long and 
60 m. wide at the canal bottom. 


without lowering topmasts. 


This makes it possible 
order 
in both directions for a 
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The medium level of the canal will 
equal to the medium level of the Kiel harbor. 
able variations occur—on an average on about 25 days in 
the year only—so that the locks at the outlet on the Bal 
tic will nearly always be open. For 60 km. from the mouth 
at Holtenau to the city of Rendsburg the bottom is hori 
zontal: from the Brunsbittel, a 
slight declination sets in, amounting at the beginning for 


water be about 


Consider 


here to mouth, near 





MACHINE FOR LAYING CENTERING FOR TWO CONDUITS 


inventor enumerates among Its advantages—sim 
plicity, avoidance of joints, durability and stabiity, 
facility of repair and modification of form, sanitary 
advantages, negative qualities of concrete in contact 
with electricity or gases, convenience of production, 
speed in construction, and. finally, economy in cost. 
The patents covering this device are now the prop- 
erty of the Monolithic Drain & Conduit Co., No. 5 
Beekman Street, New York. 

While the inventor does not mention it, this de- 
vice can be seemingly readily applied to the making 
of egg-shaped concrete sewers or drains of small di- 
mensions, with decided advantage in cases of vary- 
ing flow. 


North Sea and Baltic Canal. 


United States Consul CHARLEs F. JOHNSON, of Hamburg, 
reports as follows upon this important work: Since the 
sixteenth century sixteen plans for the connection of the 
North Sea with the Baltic have become known, nine of 
which belong to the period from 1863 to 1881. The two 
last projects of LeuTze and DAHLSTROM served as a basis 
or guide for the project now being executed. In 1886 two 


laws were passed whereby the building of this canal be- 
came a certainty, and on June 3, 1887, in the presence of 
the late Emperor WILLIAM L, the first spadeful of earth 
inaugurating this great work was tarned at Holienau, 
near Kiel. 

The canal consists of a cut 98.6 km. in length, beginning 
at Holtenanu, on the Ray of Kiel, and termimating near 


20 km. to 1 in 200,000; 15 km. further, to 1 in 50,000; 12 km 
further, to 1 in 33,333; and, finally, at the mouth for 12 
km. to lin 25,000, 

At the lowest tide the profile of the canal has, in adepth 
of 6.17 m. below the surface of the water, a navigable 
width of 36 m,, so as to allow the largest Baltic steamers, 
which, with a few exceptions, do not exceed a draft 
of over 5 m. and a width of 12 m. to pass each other. 
For the conducting or drawing of the lines the move- 
ment and motion of men-of-war and of the largest 
vessels of the merchant marine have been determina 
tive, because these can only pass curves having a 
large radius; therefore, 1,000 m. have been fixed upon as 
the smallest radius. Considerable expansions of the pro 
file take place up to a radius of 2,500m. Between two 
counter curves a straight line has been interpolated for 
the safety of the navigation of the vessels, for which a 
speed of 5.3 knots is admissible. Turn bridges are only 
built over straight lines of the canal, to facilitate observa- 
tion. Sixty-two kilometres, or about 63% of the entire 
canal, consist of straight lines; 5 km. with a radius of 
6.000 m.. 54% km. with a radius of 5,000 m., 13 km. witha 
radius of 3,00 m., 4km. with a radius of 2,500m., 1 km. 
with a radius of 2,000 m., 2 km. with a radius of 1,700 m.. 
¢ km. with a radius of 1,500 m., and 3 km. with a radius of 
1.000 m. 

The line from Holtenau to Rendsburg runs through 
a very undulating country and has the greatest 
number of curves. The smallest curves of 1,000 m. radius 
are situated behind the emptying of the canal into the 
Firth of Kiel. 

In front of the outict into the River Elbe there is a 
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roadstead 8 km. in length and 1.5km. wide, thus having a 
surface of 12 sq. km. Its average depth is 11 m. at !owest 
tide. The cutting through of 15 km. of the watershed of 
the rivers Elbe and Kider requires an excavation of 30m., 
greatest depth to the bottom of the canal. 

On the line from Rendsburg to the Baltic a ridge of hills 
24 km. long and 14 to 32m, above the canal bottom must 
be cut through. Just beyond Rendsburg the canal line 
passes through the upper Eider lakes, which will have to 
be lowered 2.33 m. 

The flow of the canal is toward the Elbe. At high tide 
in the Elbe it discharges into the Baltic. At the Elbe 
mouth the permissible speed of flow is up to 2.8 knots; to- 
ward Rendsburg it is less. In every tide 3,000,000 to 4,000,- 
000 cu. m., partly afflux from interior sources and the 
remainder from the Baltic, are moved. At the Elbe 
mouth the locks remain open down to 0.5 m. below the 
general low tide of the Elbe; on the Baltic, 0.5 m. above 
or below the mean water level of the Baltic. 

At the lowest tide the transverse section of the canal i: 
equal to six times the immersed transverse section of the 
largest merchant vessels of 60 to 62 sq. m, transverse s ur- 
face. Forthe navy there are required 22 m. width of 
canal bottom, at least 58 m. width of water surface and 
8% m. depth of water. The possible deepening of 9m. has 
been foreseen. The greatest depth for merchant vessels 
is calculated at 6.5m. In the height of the keel of such 
merchant vessels drawing 6.5 m. the transverse section of 
the canal must be of sufficient width to permit vessels of 12 
m. width to pass each other. On the banks there must re- 
main a height of 2m. at mean water level for the passing 
wave. In the height of the movementof the wavesthe 
banks are provided with stone packing. The canal bed is 
22 m. wide generally; ion curves under 2,500 m. radius the 
width is increased. Where the radius is 1,000 m. the increase 
amounts tol6 m. The slopes have an inclination of 1 to 3 
up to 3m. above the bed; 1 to 7 up to 7m. above the bed. 
Here the slope is broken by a level 24% to9%m. wide. 
From 7 m. above the bed the inclination of the slope is 1 to 
1%, and is provided with stone packing up to 1m. above 
the mean water level. The transverse section, with 8.3 m. 
depth of water, is equal to 380 sq. m, contents. 

Altogether 78,000,000 cu. m. of earth have to be moved, to 
accomplish which the following is required: 27 dry 
dredgers, 24 floating dreigers, 97 locomotives, 100 km. of 
track, 2,700 dirt cars, 4 elevators, 15 steamboats, 51 recep- 
tacles for dredging utensils, 37 steam pumps, a number of 
forging establishments and 2 brickyards; total value, 1{,- 
000,000 marks. Upto beginning of April, 1890, 11,000,000 cu. 
m. had been moved, or 1,000,000 cu. m. per month. If the 
work is continued at this rate, there is reason to believe 
that the canal will be finished by April 1, 1895. Its total 
cost is fixed at 156,000,000 marks, or about $37,128,000, Of 
this amount the Russian Government paid 50,000,000 marks 
before work was begun. The remaining 106,000,000 marks 
are paid, as they are required, by the German Empire. 
Like all large undertakings of this kind, however, the 
cost will most likely reach a higher figure. 

About 7,000 workmen are employed in the construction, 
all of whom are provided with board and lodging by the 
Imperial Canal Commission, under whose guidance and 
management the canal is being constructed. There are 
38 camps for 160 to 500 men each; each camp has its own 
executive office, sleeping barracks and outhouses. The 
sleeping barracks contain heatable cells with 8 bunks 
each and an air space of 12cu. m. In the executive office 
building there isa store for the sale of provisions and 
woolen wearing apparel, tobacco, etc., a kitchen and 
storeroom, a meeting hall of 180 sq. m., a washhouse and 
disinfectory and an apartment for a district surgeon. The 
common laborers receive about 70 cents a day, while the 
foremen and skilled laborers get from 95 cents to $1.15 per 
day. They are said to be well satisfied with their quar- 
ters and their food, 

The regulations for the working of the North Sea-Baltic 
Canal have been adapted to the traffic to be anticipated, 
The traffic between the Baltic and the North Sea, includ- 
ing vessels coming from a greater distance, embraced, on 
an average, from 1871 to 1880, through the sound, 35,246 
vessels; through the belts, 4,000 vessels; through the Kider 
Canal, 2,258 vessels; total, 41,504 vessels. The traffic in the 
sound was, withal, on the increase up tothe year 1882. It 
amounted to 24,541 vessels in 1858 and 38,788 vessels in 1882. 
The average tonnage was 200 registered tons for sailing 
vessels and 620 registered tons for steamships. ‘The aver- 
age tonnage compare‘ as follows: Sailing vessels to steam- 
ships as 1 to 31. On an average, 12,241,830 regis- 
tered tons were moved between the North Sea and Baltic 
half of this freight being carried by sailing vessels, the 
other half by steamships. Of these craft there frequented, 
on the average, the German B,ltic ports 9,577 vessels 
with 2,464,544 registered tons ; Danish Baltic ports, 5,177 
vessels with 1,133,895 registered tons; Swedish Baltic 
ports, 13,718 vessels with 4,031,821 registered tons; Russian 
Baltic ports, 12,084 vessels with 4,611,570 registered tons; 
so that Russia showed the most extensive foreign traffic, 
with Sweden next and Germany third, From this traftic 
such cargoes as can be forwarded more advantageously 
around the Skaugh must be deducted, and then there 
would remain some 9,000,000 registered tons which would 
come into question for the North Sea~Baltic Canal. 

Considering the proportion of the tonnage of sailing 
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vessels to steamers (1 to 3.1), and the fact that in the years 
1878 to 188) the number of steamers compared with that of 
the sailing vessels as 28,814 to 79,887, and that about 20 per 
cent. of the former and 25 per cent. of the latter sail in 
ballast, the annual traffic coming into question is calcu- 
lated as follows: 


Description. Vessels. Cargo. 


Steamers: 
In ballast 
Loaded 


Reg. tons. 
972,408 
3,888,632 


4,861,040 


Number. 
ima 
7,842 

Sailing vessels : 


In ballast 


5,436 
Loaded 


16,305 
21,741 


1,087,050 
3,261,150 


4,348,200 


Of this traffic, considering all the circumstances (some 
of the vessels are still going to take the route around the 
Skaugh, on the other hand the traffic increases every 
year), four fifths of the traffic may be counted upon for the 
canal for the near future. This traffic will be unequally 
distributed ,among the different months and days, and 
likewise unequally concerning the direction in which the 
canal is passed. With sailing vessels this will depend 
upon the wind. All of these considerations lead to the re- 
sult that 27 steamers and 30 towsof 3 to4 sailing vessels 
each, moving in one direction, must be regarded as the 
highest limit for one day; that the technical arrangements 
must suffice for this; but that in the future the number of 
steamships will increase and that of sailing vessels de- 
crease. 

The profit derived from ships using the canal instead of 
the route around the Skaugh is thus calculated for each 
minute of actual time: for steamships of 620 registered 
tons, 0.626 mark; for sailing vessels of 200 registered tons, 
0.058 ark; so that, with regard to a passage through the 
canal, the value of time to steamers compares to that of 
sailing vessels as 10.8 tol. The time saved by a steamship 
sailing from Kiel to Hamburg via the canal, instead of 
through the Skaugh, is estimated at 244 days. The time 
of passage through the canal including stoppages and de- 
lays will be about 13 hours. By the aid of electric light 
traffic may be carried on at night similar to the manner 
in which it is at present conducted in the Suez Canal. 

The fees for the use of this new waterway have not 
yet been fixed and will probably not be until.after its 
completion. In times of peace the canal is to be open to 
men-of-war, as well as merchant vessels of every nation, 
while in case of a war its sole use would be reserved for 
the vessels of the German navy. 

From the year 1858 to 1885 not less than 6,316 steamships 
and sailing vessels were wrecked on the Danish and 
Swedish coasts, and of these 91 steamships and 2,742 sail- 
ing vessels were lost. During the years 1877 to 1881 708 
persons lost their lives in parts which, after the comple. 
tion of the North Sea-Baltic Canal, need no longer be 
navigated. The loss to German shipping alone amounted 
to 6,150,000 marks. 

Germany has two naval ports, one at Kiel, on the Bal- 
tic, and the other at Wilhelmshafen, on the North Sea, 
which, after the canal is finished, will be within easy ac- 
cess of each other. Nowit would take a squadron about 
three days to sail from Kiel to Wilhelmshafen. Thus the 
North Sea-Baltic Canal, aside from its being a wonderfnl 
feat of engineering and the fact of its employing some 
7,000 men for over seven years, will prove to be strateget- 

cally and commercially one of the events of the century 
and a safeguard against enormous losses of life and prop- 
erty. 

In ENGINEERING News, Aug. 1, 1891, will be found an 
illustrated description of some of the structural features 
of this canal. 


Swing Span of the Winona Bridge. 


(WITH INSET.) 

We illustrate on our inset sheet this week details 
of the trusses and the turning and lifting machin- 
ery of the swing span of the railway bridge recently 
completed across the Mississippi River at Winona, 
Minn. This structure was built by the Winona 
Bridge Railway Co., in the interest of the Green 
Bay, Winona & St. Paul R. R. Co., the Chicago. Bur- 
lington & Northern R. R. Co., and the Winona & 
Southwestern Ry. Co., and is located near toe east 
end of the city. The bridge proper is 1,260 ft. long, 
and consists of a 440-ft. swing-span, one 360-ft. fixed 
span, and two 240-ft. fixed spans. The swing span is 
located over the channel of the river, which is near 
the west shore, and the fixed spans are at the east 
of the swing span in the order named. At the west 
end the bridge is connected with the Chicago, Bur- 
lington & Northern RR. by a 300-ft. trestle approach 
and an earth embankment, and at the east enda 
similar embankment and a trestle approach, 1,200 
ft, long, connects it with the Green Bay, Winona & 
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St. Paul, and the Chicago, Burlington & Norther, 
railways. The construction of the bridge was begyy 
in August, 189U, and it was opened for traffic on 
July 14, 1891, although some of the minor details 
had not been completed. It was built by the Unio, 
Bridge Co., of Athens, Pa., from designs made t, 
the standards of Gro. S. Morison, the Consulting 
Engineer. The work onthe ground was in charge 
of D. M. WHEELER, Chief Engineer of the Winona 
& Southwestern Ry. It is to these two gentlemen 
that we are indebted for the matter presented oy 
our inset sheet. 

The substructure consists of a small rectangu|a; 
pier at the west end of the swing span, 6 ft. « 25 ft. 
under coping, with sides battered, 1 in 24; a piyo; 
pier, 30 ft. in diameter, with vertical sides ; and fo, 
ordinary piers, 22 ft. long between shoulders and xs 
ft. wide, measured under the coping, with sides |yat 
tered 1 in 24,and upstream end sloped 1 in 2 to 
form an ice breaker. All piers are supported upon 
piles with timber grillages. The piles are of oak. 
and were driven with a steam hammier, and the 
grillages are of pine timber, 2 ft. under water, and 
vary in thickness from 2 ft. to 6 ft., according to the 
location of the pier and the contour of the river 
bottom. The stone used in the piers was a limestone. 
procured at a quarry near Winona. 

The superstructure consists of four spans, as stated 
above. The two 240-ft. spans are 17 ft. between cen. 
ters of trusses, and are divided into eight panels of 
30 ft. each. The 360-ft. span is 20 ft. between centers 
of trusses and is divided into twelve panels of 30 ft, 
each. The dimensions of the swing span are shown 
on the drawing. In general the compression mem 
bers are of iron and the tension members of steel, 
soft steel being used in place of iron in the upper 
chord of the 360 ft. span. The center panel and a 
portion of the bottom chord of the swing span are of 
medium steel. According to the specifications all 
steel was to be made by the open hearth process and 
must not average more than ,}, of 1%, and never 
exceed ;85 of 1% of phosphorus. The laboratory 
tests were to meet the following requirements : 


Medium steel; 
lbs. per sq. in. 

Maximum ultimate strength. .. 72,000 
Minimum a - .-. 64,000 55,000 
elastic limit 37,000 30,000 
elongationin 8ins.... 22% 2Re 
is reduction at fracture. 44% 50x 


All wrought iron was required to show an elasti: 
limit of at least 24,000 Ibs., and an ultimate strength 
of at least 47,000 lbs, per sq. in.; an elongation of at 
least 10% in 8 ins., before breaking, and a reduction 
of area of at least 15% at the point of fracture. 

The various details of the swing span are shown 
quite completely in the illustrations. As will be 
seen, it is supported by a steel drum 28 ft. 3% ins, 
in diameter and 7 ft.1,, ins. high, revolving upon 
50 cast steet rollers. To the outside of the drum is 
attached a 6-in. steel shaft, carrying a pinion which 
engages with a rack outside of the drum and serves 
to turn the swing span. The power is supplied by a 
steam engine placed at one side of the track and 
just over the drum. The end lifts are operated bya 
shaft running lengthwise of the bridge from the 
center to each end, and gearing with a vertical spur 
wheel, which transmits the power by means of a 
second spur wheel to a shaft carrying a beveled gear 
which gears with a right and left screw moving 
the arms and pedestals. The dimensions of the dif 
ferent parts of this mechanism are given in the 
drawings. 


Soft steel: 
Ibs. per sq. in. 
63,000 


se 


The Comparative Merits of Various Systems of 
Car Lighting. 


XI. 
ADDITIONAL NOTES ON OIL LAMPS. 
(Continued from page 327.) 

A point in connection with oil lamps, not brought 
out in our article in the last issue, was the type of 
lamp required for use where an unusual amount of 
strong drafts is encountered. We are informed 
that in such places the ordinary duplex burner gives 
better satisfaction than any form of central draft 
burner. For lamps in this situation, moreover, spe- 
cial arrangements for air supply are generally made. 
The lamp supports are hollow with openings near 
the roof of the car, and the burner isso inclosed that 
air must pass down these tubular supports to reach 
it. Thus the points of, entrance and of exit for the 
air used by the lamp are close together, and a reverse 


. 
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draft cannot be set up in the lamp chimney. Of 
course the friction of the air in passing through these 
joug passages somewhat retards the draft of the 
jamp chimney; and a longer chimney is needed than 
with the lamp with open burners. 

Since the publication of our last issue we have 
received the following correspondence from two of 
the manufacturers of oil lamps referred to last week : 

DayTon, O., Oct , 7, 1891. 
To THE EpIToR OF ENGINEERING NEws: 

six: In your article on oil lamps for lighting, you have 
indirectly represented that our lamp was an imitation or 
copy of the lamp made by the Adams & Westlake Co., of 
Chicago, that is to say,a person reading your article 
would suppose such to be the case; and as facts are quite 
the contrary, injustice to the company you should be 
made more familiar with the origin of the burner. 

The writer himself is the inventor of the burner, having 
gotten it up in 1877 or 1878, and it has been in constant use 
and has been manufactured since that time by Post & Co., 
of Cincinnati, and can be seen in their catalogue published 
after that date. The Adams & Westlake Co. simply 
changed the manner of raising the wicks to avoid the pat- 
ent, substituting for the wick raising device of the 
original burner the old rack and pinion movement; 
otherwise the burner is practically as originally made. 
Inclosed please find illustration of original burner 
taken from Post & Co.'s catalogue for 1884. 

J. Krrpy, Jr., Gen. Manager Dayton Mfg. Co. 


CuicaGeo, ILL., Oct. 9, 1891. 
To THE EDITOR OF ENGINEERING NEWS: 

Sir: The paper on oil lamps for car illuminating in your 
issue of Oct. 10 is interesting and in the main satisfac- 
tory, but there are a few statements which are not 
strictly in accordance with the facts. 

We are the pioneers in the introduction of the large oil 
burner for car illuminating, orrather the first ones to 
offer a large burner that would work satisfactorily. Some 
years ago a large Argand burner was introduced for rail- 
way service by a manufacturer, but the results obtained 
were so unsatisfactory that the burner was soon aband- 
oned. 

We took up the question of large burners a few years 
ago, spending some six or eight months experimenting 
before we placed our *‘Acme”’ burner upon the market. 
Since thesuccess of thisburner it has been copied by 
most of the other lamp makers, 

In this connection we beg to call your attention to the 
statement made in your article that “if pains is not taken 
to guard against it, the central-draft burners may over- 
heat the oil reservoir.” The result of actual thermomet- 
ric test with one of our standard “‘Acme” lamps shows 
that after the lamp had been burning continuously for 
hours in a closed room, free from drafts which would tend 
to cool the reservoir, the difference in temperature be- 
tween the atmosphere of the room and the oil in fount 
was only 10° Fahr., and that the oil reservoir when re- 
moved from the fount was not perceptibly warmer to 
the touch than the surroundiag air, and this too without 
any shade on the lamp to intercept radiation from the 
burner to the fount. When it is considered that with a 
car heated to the extreme temperature of 80° the oil in 
fount would be only 90°, and that the flash test of the 
oil used is 300°, it will be seen that there is not the re- 
motest danger of overheating the oil. While the whiten- 
ing of the glass chimney to which you refer may be a 
weak point in some center draft burners, and was en- 
countered iu our original experiments out of which the 
“Acme” burner was evolved, it is one which we have suc- 
cessfully overcome. 

The candle power of the “Acme” lamp given in Mr, 

GIBBs’ paper is away below that shown in many photo 
metrical tests we have made in our shops. We have never 
laid much stress on the candle power of our lamps in 
cents per hour, aa we know from long experience that our 
railway friends care less about this than about the inten- 
sity of light per burner. This may seem a somewhat pe- 
culiar view of the matter, but when followed up to a con- 
clusion it proves to be grounded on good economy. Sup- 
posing, as a basis of comparison, that the “Acme” burner 
required just as much oil per candle power of light pro- 
duced as the ““Moehring,” or “ Duplex,”’ yet the fact re- 
mains that each ““Acme” will give out twice as much light 
as one of the others and therefore three ‘“‘Acme” chadel- 
iers will light a car quite as well as siz of the others. As 
the items of labor and breakage constitute the chief ex - 
pense in the maintenance of the lighting system, that 
burner which necessitates the least number of lamps to a 
car must clearly be the most economical. Consequently, 
even upon the showing of Mr. Gipss, the ““Acme’’ burner 
requires one half the outlay for lamps in reckoning original 
equipment, half the labor necessary to care for them and 
half the number of possible breakages as compared with 
the ““Moehring” and “Duplex.” 

We should say with the flame of the “Acme” burner at 
the height used in a railway car, the average candle 
power would be between 40 and 50; therefore, witha large. 
ly increased candle power and but a small increase in the 
Consumption of oil, it is obvious that the “Acme” burner 
is an advance in the right direction, 


In the figures quoted in your table you give the cost of 
oil per candle power per hour for the ‘“‘Acme”’ burner at 
$.00116. From actual test, a gallon of 300° mineral oil 
would supply one “Acme” burner for a period of 24 hours, 
and taking the light at a very conservative figure, say 40 
c.p. the cost of candle power per hour, with oil at 9.2 
cts. per gali., would be $.00095, or the same as Major HEAP 
obtained from the “Belgian” burner. 

We were the first to introduce the glass drip cup to 
which you refer, and we agree with you heartily in its ad- 
vantages over the old style metallic cup. 

The use of the cylindrical wick raiser referred to as 
one of the characteristic features of the “ Belgian’ burner 
is not new, and is used on our “ Acme” burner Our 
wick raiser is an open shell made of perforated metal, 
thus allowing free access of the oil tothe inclosed wick, 
and at the same time disposing of the rack, for the reason 
that the teeth of the adjusting pinion engage directly 
with the perforations of the wick raiser. One advantage 
of this method is that the wick may be put in the burner 
at random without turning anv particular side toward 
the burner, as the perfurations practically form a con- 
tinuous rack all around the wick tube. Furthermore, in 
raising or lowering the wick it is not possible for one side 
to be raised higher than the other, the wick moving as an 
entirety. 

The flame of the “‘Acme”’ burner is remarkably insen 
sible to varying air currents, and in connection with our 
patented smoke bell and improved roof jack gives a 
steady, reliable light and admirable ventilation. 

THE ADAMS & WESTLAKE Co. 


Wages of English Railway Employees. 





The London Railway News has compiled from a 
report a table of the wages of employees of the 
Great Eastern Ry. Signalmen, passenger and 
freight conductors work six days a week; passenger 


. porters seven days a week, with one day allowed off 


in alternate weeks; for engine drivers and firemen 
10 hours is a day’s work. It will be seen that wages 
are very much lower in England than inthis country, 
in fact, less than half in most cases. 


Signalmen E 
At Liverpool St. and other important sta- 
tions in and near London...... ....+. $7.00 to $9.00 





In London and district, except as above..... 5.00 “ 7.00 
el” re are ree 4.25 * 6.00 
Passenger porters— 
Foremea ........London and district......... 4.75 6.25 
GI SS c:cesawncadtes uss 425 * 6.00 
Porters.........- IN So xe i ceadcecscidanee 3.75 * 4.50 
SI ne s.ccuscachuaskacedas 3.50 ** 4,00 
Passenger conductors— 
Main line........ TS coat 56 éaws = neaeats 625 “ 7.50 
GN ve ccnccccves 5.75 * 7.8 
Suburban ....... dca tcducdtceescaenncuoe 6.25 “ 6.75 
MR 065 bag cae to eeteures 525 “ 5&7 
Country branch.Guards............... 5.75 “ 6.25 
Freight conductors — 
SAIN 4 65.00 ct ads ca tie ndnadsccés 6.75 “ 7.50 
ia iintio vane eiescdussene om 
Country ..... Saks rekbe uackeéesickaca * 7.00 
Under...... jhed saegacoeens * 6.00 
eer PE is av atu patdessecdces .25 ** 6.75 
Enginemen— Rate per day. 
re London district............ . $1.32 to $1.80 
Other districts... .........,+. 1.32 *“ 16 
Firemen......... London district............. aS * 38 
Other districts............... 72 “* 13.00 
Cert’d all districts.......... iis 1.15 
CONSTRUCTION NEWS. 
RAILWAYS. 


EAST OF CHICAGO.—Existing Roads. 

Maine Central,—It is stated that this company will 
extend the Knox & Lincoln R. R. to either Boothbay or 
Camden, Me. 

Little Falls & Dolgeville.—The contract for building 
this railway from Little Falls to Dolgeville, N. Y., 10% 
miles, has been let to Godeffroy & Howe, of 45 Broadway, 
New York City. The work will be quite heavy, there 
being a large amount of bridging and rock work. The 
address of the contractors will be Little Falls, N. Y. 

Philadelphia, Wilmington & Baltimore.—This 
company has commenced the survey of a line from Greens- 
boro to Federalsburg, Md., 20 miles. It is thought that a 
favorable line can be secured and that the road will be 
built. 

Pennsylvania.—The extension of the Turtle Creek 
Branch from Stewart’s to Murrysville, Pa., 7 miles, has 
been completed and is now open for freight traffic.—Sur- 
veys will probably be made for a branch from Chadel’s 
Ford, Pa., north to Westtown Station on the West Chester 
& Philadelphia R. R. 

Iron Range & Huron Bay.—It is stated that this 
proposed railway from Champion to Huron Bay, Mich., 
about 50 miles, is now about ready for the rails and will 
be opened for traffic early next season. The contract for 
rails and equipmenthas not been let 

Camden, Watertown & Northern.—It is stated that 
contractors are now preparing bids for building this rail- 
way from Camden to Watertown, N. Y.. 64 miles. It is 
not probable that any work will be done, however. 

Rockaway Valley.—About $27,000 of the $40,000 re- 
quired to build the extension of this road to Morristown, 


N. J., has been secured. The right of way has also been 
obtained and it is expected that work will begin soon 
The extension will be eight miles long. 

Dutchess County.—A construction train has been put 
at work on this railway at Hopewell, N. Y., and work is 
being rapidly pushed. It is expected to have the rails 
laid to Manchester by Oct. 25. Sixty-two car loads of steel 
rails are on hand. 


Projects and Surveys. 

Danbury & Katonah.--A company has been organ 
ized at Danbury, Ct., to build a railway via Ridgefield to 
Katonah, on the New York & Harlem R. R 
nection will be made with special trains for New York 
The officers are SamurRL C. Hoty, Premdent: DANiri 
MEEKER, Vice-President; Epwakp M. BARNUM, Seere 
tary, and ALFRED WILDMAN, Treasurer. It is said that 
residents of Danbury have subscribed capital to the 
amount of $600,000, 

Odessa & Middletown. Work is expected to com 
mence on this short P ennsylvania railway in a few days 

Grand Rapids Belt Line.—The charter for this com 
pany has heen filed with the Secretary of State of Michi 
gan. It proposes to build a belt line of railway at Grand 

tapids, Mich. 

Bangor and Aroostook,—At a recent meeting of the 
directors the engineers’ reports showed that very good 
progress was being made on the surveys of this road, 
Two lines are under consideration between Bangor and 
Houlton, one by the way of Mattawamkeag and the other 
by the way of Brownsville. Both lines are 137 miles long, 

Maine Shore Line.—The engineers of this company 
have completed the location of the branch from Eastport 
to Calais, Me., 274 miles. 

Syracuse & Oneida Lake. 


, where con 


Chartered in New York to 
build a railway from De Witt to Oneida Lake, 12 miles. 
Among the iacorporators are Nelson L. Williams, L. A. 
Williams and Geo. B. Warne, all of Syracuse, N. Y. 

Washington & Chesapeake Beach.--This company 
has opened books for the subscription of its capital stock 
at Laurel, Md., and Washington, I). C. 

Buffalo & Susquehanna ,.—This company has filed its 
charter with the Secretary of State of Pennsylvania to 
build a railway from Galeton, Potter Co., to Cherry 
Springs, ia the same county, a distance of 12 miles. F. H. 
Goodyear, of Austin, Pa., is President, and E. O. Cherry 
of Austin, Pa , is Treasurer. 

SOUTHERN. Exiz*ing Roads. 

Ohio Valley.—Surveys are now being made for an ex 
tension of this railway from Hopkinsville to Nashville 
Ky. Between Princeton and Hopkinsville, Ky., 30 miles. 
grading is now in progress. The total length of the exten 
sion from Princeton to Nashville, Ky., will be 90 miles 

Paducah, Tennessce & Alabama.—Work on the ex- 
tension from Paris to Hollow Creek, Tenn., is making 
good progress. About 18 miles have been graded, ready 
for the ties, and tracklaying will begin at once. 

Macon & Atlantic.—It is announced that arrange 
ments have been made for paying the debts of this com 
pany. and that work will soon be resumed on its proposed 
line from Macon, Ga., to the Atlantic coast. Work will 
be resumed at Brewton, Ga., from which point track has 
been laid 14 miles east, and it is expected that about 1 
mile of track can be laid per day. This would complete 
the road by Dec. 15. 

Savannah, Americus & Montgomery.—A corre 
spondent writes as follows: 


The Georgia & Alabama Construction Co. will finish 
the construction work on the Montgomery extension of 
the Savannah, Americus & Montgomery, a distance of 95 
miles, during the next 30 or 40 days. 

The company contracted to do the entire work of engin- 
eering (preliminary, location and construction), excluding 
the preliminary survey, which had been made by the rail 
way company, grading, bridging, trestling, clearing, track 
laying, furnishing crouss-ties. right of way, and all inci 
dental work except purchasing and paying for the rails 
and 1olling stock; the whole work to be subject to con 
stant criticism and approval of an inspecting engineer in 
the service and pay of the railway company. The bid on 
which the work was let at a stipulated price per mile was 
based on a horseback survey made by Capt. R. FE. 
Hardaway, Chief Engineer of the Construction Co.. 
with the aneroid barometer and povket compass, during 
six days of field work. The horseback survey left the 
then existing preliminary so far as to be a complete de 
parture. The bid was made with a guarantee as to 
charge for mileage, that it should be for at least 7.4 miles 
less, and was based on 3,000 cu. yds. per mile less earth- 
work on the actual mileage than obtained on the prelim- 
inary survey made by the railway company. The loca 
tion when made secured a distance of one-half mile less 
than the guarantee, and 4,000 cu. yds. per mile less aver- 
age earthwork than the old preliminary; and obtained a 
much less undulating line, with the same rate, but less 
length of maximum gradients: and with the same maxi- 
mum degree, but less total amount of curvature, without 
increasing cost in other respects. As located and con- 
structed this line is much nearer level and is shorter than 
any other line between Montgomery and the Chattahoo- 
chee River. 


Projects and Surveys. 

Washington & Middleton,—Incorporated in Georgia, 
Oct. 6, to build a railroad from Washington, Wilkes Co.. 
to Middleton, Elbert Co., about 30 miles. Authorized 
capital $500,000; company commences business with $100,- 
000. The principal place of business is Washington. Among 
the incorporators are 3. H. Martin, W.H. Malloy, J. W. 
McCalla and E. B. Head, of Elbert Co,, and F, H, Colley 
and M.A, Phain, of Wilkes Co, 
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Loque & Tatlutah River.—Incorporated in Georgia, 
Oct. 6, to build a railway from Cornelia, in Habershaw 
Co., via Clarksville & Burton, to some point on the North 
Carolina state line, about 35 miles. Authorized capital 
stock, $100,000; company commences business with 10¢. 
Among the incorporators are H. V. M. Miller, E. P. 
Howell, and M. C. Kiser, of Atlanta. 

Chatlybeate Incorporated in Georgia Oct. 
6, to build a railway from Talbotton, via Chalybeate 
Springs, to Woodbury, Meriwether Co., about 16 miles. 
Authorized capital $190,090, 10¢ being paid in Among the 
incorporators are G. B. Grant, J. G. Johnston, N.C. Camp- 
bell, H. W. Hill and J. M. Terrill, of Greenville, Meri- 
wether Co. 

Fast & West.—Incorporated in Georgia, O:t. 10, to 
build a railway from Fort Valley, via Marshallville, Ma- 
con Co., to Elko, Houston Co., about 18 miles. Authorized 
capital stock, $25,000. The principal place of business is 
to be Fort Valley and among the incorporators are C. E. 
Gilbert, J. H. Hodges, C. C. Duncan, J. D. Martin and A. 
C. Riley. 

Wayne Southern. 


Springs 


Incorporated in Georgia, Oct. 10, 
to build a railway from a point between Jesup and Sand 
Hills, in Wayne Co,, to Waynesville, in Wayne Co., about 
17 miles. Authorized capital stock, $100,000. Among the 
incorporators are J. W. Weed, O. H. Mickle, Kffingham 

Lawrence and Bolling W hittield. 
business will be Jesup. 

Paducah & Cairo.—The old pr t of building a rail- 
way from Paducah to a point on the Ohio River opposite 
Cairo, Ill., a distance of about 33 miles, has been revived 
by capitalists interested in the Paducah, Tennessee & 
Illinois R. R. 

Thomasville, Tallahassee & Northern.—Chief Engi- 
neer R. L. Bennett states that work will be commenced 
in a few weeks upon this road from Thomasville, Ga., to 
Tallahassee, Fla. 

NORTHWEST. Existing Roads. 

Duluth, Port Arthur & Western,.—The Duluth Su: 
perior R. R. Co. has been chartered in Minnesota to build 
an extension of this railway from the International line to 
Duluth, Minn. The Duluth, Port Arthur & Western is 
now completed from Port Arthur, Ont , to a point 10 miles 
north of the International line, where work wiil stop for 
this season. The proposed extension will pass through 
a rich mineral region. 

Dakota, Wyoming & Missouri River,—A correspond. 
ent writes as follows: 


Surveys of above named road were begun May 1. The 
first division from Rapid City to Mystic, on the B. & M., 
23 miles, is all let and under construction. The only east- 
ern contractors are Ciaffy & Foley, 48 Dey St’, New 
York City. The line follows the valley cafon of Rapid 
Creek, through rich timber and mineral lands, and will 
be extended to Hill City and the tin district, and also into 
the coal and oil regions of Wyoming. Two smelters are 
contemplated for Rapid City. This railroad will connect 
Rapid City with all the principal mining camps of the 
hills. A remarkably good and cheap line has been ob- 
tained considering the country. F. 8S. D. Broughton, 
Ra pid City, So. Dak., Chief Engineer. 


Projects and Surveys. 

Electric City & Illinois.—The name of this company 
has been changed to the Madison, Illinois & St. Louis R. R. 
Co,, and the objects for which the company was organized 
have been enlarged. 

Quincy, Keokuk & Chicago,—The engineers engaged 
in surveying this road have reached a point several miles 
below Warsaw, IIl., and are now progressing at the rate 
of one mile per day. From Warsaw to Quincy, LIL, the 
road will run over the levers of the Hunt, Lima Lake & 
Indian Grave drainage district, which will be raised and 
enlarged to make a substantal roadbed. The road is to 
run from Quincy to Niota, Ill. It is stated construction 
will begin in a few days. 

SOUTHWEST.-—Existing Roads, 

Austin & Northwestern,—The contract for the exten- 
sion of this road to Llano, Tex., has been signed, and work 
will probebly begin soon. 

Corpus Cristi & South American,.—A dispatch from 
Corpus Cristi, Tex , states that the money necessary to 
secure the construction of this road has been raised by 
the citizens of that place. Work it is stated will be re- 
sumed soon. . 

Southern Pacisic.—The citizens along the route have 
raised $47,000 in aid of the proposed line from Victoria. 
Tex.,to the Neuces River. It is understood that this 
company will build the line for that amount. 

Choctaw Coal & Railway Co,—The receivers of this 


The principal place of 


road are making efforts to secure the construction of the 
proposed extension from Wister, [nd. Ter., to Little Rock, 
Ark. The Interoceanic RK. R. Co, has been chartered in 
Arkansas to build the portion of the road in that state. 
A part of the surveys for the proposed extension have 
been made and work is now in progress. 

New Orleans & Nortlacestern,—The stockholders of 
this company have authorized the receivers to extend its 
road to a connection with the tlouston, Central Arkan- 
sas & Northern R. R. The company has submitted a 
proposition for grading the division from Rayville to Bas- 
trop, La., to the citizens of Moorehouse Parish, in which 
it asks that the people grade the line ready for the rails 
in place of the $24,000 cash subscription which has lapsed 

Projects and Surveys 
Taylor, Bryan & Trinity,—The engineers have com 


pleted the surveys for this Texas railway, and are now 
making estimates and getting out maps. A proposition 
to build the line. will be submitted to theMissouri, Kan- 
sas & Texas Ry. Co., and if this is not accepted a local 
company will be formed. 

Interoceanic,—Chartered in Arkansas to build a rail- 
way from a point on the Mississippi River opposite Mem- 
phis, Tenn., west to Hartford, on the Indian Territory 
line, with a branch from a point on the main line in Perry 
Co. to Little Rock, Ark., a total distance of 325 miles. 
The line is being built in the interost of the Choctaw Coal 
& Ry. Co. 

ROCKY MT. AND PACIFIC.--Exi sting Roads, 

Rio Grande Southern,—In a recent interview Otto 
Mears, President, is reported as saying: 

We now have 75 miles in operation on the north end of 
the line, and 25 miles on the soutrern end from Durango 
to North Mancos. Beyond North Mancos, toward Rico, 
we have 5o miles graded, leaving only 16 miles yet tograde 
to complete the grading of the entire line. This gap of 16 
miles will be finished in about 60 days. and by Dec. 1 we 
expect to have the road finished, so that trains can run 
clear through to Durango. The rails are being laid every 
day now, and I know of no obstacies in the way of carry- 
ing the work along rapidly. It is pretty certain that be- 
fore the first of the year the entire line and all its branches 
will be in operation, When finished, the road will have 
cost nearly $5,000,000. In places this road has been very 
difticult to build. Between [llium and Rice, | think that 
beyona all question it was the most difficult piece of rail- 
road construction ever attempted in this country, on ac- 
count of the great amountof heavy stone and bridge 
work. At one point, where the road is going around by 
Ophir to Trout Lake between the high cliffs, it makes a 
loop. and the timbers for the bridges on the upper track 
had to be drawn up 10) ft. by ropes. 


San Joaquin Valley.—Tracklaying on this railway 
from Fresno, Cal., to timber lands has been resumed. The 
grading has been completed for 20 miles north from 
Fresno. 

Northern Pacific.—This company has a considerable 
amount of work projected for the coming year. In addi- 
tion to reducing the grades and curvature on its lines in 
Montana, Idaho and Washington, it will do a considerable 
amount of new construction. It is proposed to build 
several cut-offs. The most important of these is the ex- 
tension of the Oregon & Washington Territory R. R. from 
Pleasant Valley to a point on the main line of the North- 
ern Pacific near Missoula, Mont. The other cut-offs are 
from Palmer to Slaughter, Wash., and from Hillhurst to 
Puyallup Junction. 

Colorado & Northwestern.—We have received the 
following particulars from Mr. H. R. Holbrook, of Pueblo, 
Col., Chief Engineer: 

The proposed road has been carefully located for a dis- 
tance of 120 miles northeast from Pueblo, and is projected 
to extend 100 miles farther. The line runs through a 
prairie country, and is expected to carry a considerable 
coal traffic. Maximum grades eastward are 0.3%, and west- 
ward are 0.6%. The road is projected as an independent 
enterprise. Right of way has been partiaily obtained 
and contracts will be let as soon as capital for construc- 
tion is secured. Mr. O. H. P. Baxter is President of the 
company. 

Projects and Surveys. 
Santa Fe & Prescott.—The contract for 
building a portion of this Arizona railway has been let 
to B. Toohy. 

Burrard Inlet & New Westminster .—The President, 
Benj. Douglass, of New Westminster, B. C., is reported 
as saying that the work of construction would begin 
soon, 


Phani, 


CITY TRANSIT. 

Electric Railways.— Biddeford, Me.—The Biddeford 
& Saco Ry. Co. is converting its line to an electric system, 
and is doing the work itself. 

Derry Depot, N, H.—Massachusetts parties have 
offered to build, equip and operate the proposed electric 
road from the depot to the village this fall. 

Winthrop, Mass,—A franchise to build an electric rail- 
way has been granted to Mr. Washington G. Benedict 
President of the Boston & Revere Ry. Co. When the East 
Boston line is equipped with electricity it will give Re- 
vere and Winthrop residents through electric service into 


Boston proper. It will require the building of some7 miles. 


of track to complete the Boston & Revere Electric Rail- 
way system. 

Brooklyn, N. Y.—It is proposed to extend the Second 
Ave. electric road to Bensonhurst, Bay Ridge and Fort 
Hamiltoa. 

Scottdale, Pa,—The Scottdale, Everson & Broadford 
Street Ry. Co has been organized to build an electric rail- 
way. President, Nathan Miles, Scottdale. Capital stock: 
$30,000. 

Bucyrus, O.—The Suburban Electric Railway Co. has 
been organized, with a capital stock of $200,000, by W. C, 
Lemert, G. Donnenwrirth, C. W. Fisher and O. L. Hays. 

Napa, Cal,—Itis proposed to build anelectric road from 
Napa to Calistoga next spring. It will be 28 miles long. 

Sacramento, Cal,—An electric road to Perkins is pro- 
jected by the Central Electric Ry. Co. President, J. H. 
Henry. 

San Francisco. Cal,—The North Beach & Mission Ry. 
Co. has decided to convert the horse car line from the ferry 
along Folsom St. to Precita Ave. into an electric road. 
To do this and make other improvements $1,000,000 bonds 
will be issued. 


Horse Railways.—Paterson, N, J. 


The Paterson 


Central Ry. Co. has been organized by Wm. Penn 
F. C. Van Dyk and J. R. Lee; $32,000. 

Scottdale, Pa,—The Citizens’ Street Ry. Co. ys heen 
organized, with a capital stock of 350,000. President. 5 D 
Hill. 

Chartiers, Pa,—The Chartiers Valley Stree: | 
has been organized, with a capital stock of $30,040, 
ident, J. T. Woods, Pittsburg. 

Americus, Ga,—The Americus Transit Co, has } 
organized by B. P. Hollis, J. Windsor and H. RB, Joh; 
to build a street railway; $40,000. 

Harman, Col.—A committee of five, including th, 
town attorney, has been appointed to obtain rapid transi; 
facilities to Denver. 

BRIDGES, TUNNELS AND CANALS. 

Bridges.— Lincotn, Neb.—The City Council has ora 
the railways to build a viaduct 52 ft. wide and 6 bic: 
length to cross the railway tracks. 

Boston, Mass,.—City Engineer Jackson has prepared 
plans for a bridge to East Boston 2,600 ft. in lengt 
a 200-ft. draw span. The estimated cost is $2.1«0,0 
Legislation will be required before the bridge can be ce 
structed. 

San Bernardino, Cal,—Bids for a bridge of 17 6) % 
spans across Lytle Creek will be received up to and jy 
cluding Nov. 2 by Geo, L. Hisom, Clerk of Board of 
Supervisors. Plans and specifications on file in Counjy 
Clerk’s office. Bids must be accompanied by plans, spe 
fications, strain sheets and working details, and a cert; 
tied check for 5¢ of the amount bid. 

Waltham, Mass .—'Vhe Board of Aldermen have passed 
to a second reading the appropriation of $10,000 foya 
bridge over the Charles River.--The following proposals 
were received Oct. 10 fora plate girder bridge of five spans 
50 ft., c. to ¢., with one roadway 26 ft. and two sidewalks 
6ft.6in. each. Capacity. 100 lb. persgq. ft. Pine stringers 
and floor. Bids include substructure: Boston Bridge 
Works, $9,500; Berlin Iron Bridge Co., ‘$10,900; Vermont 
Construction Co., $11,200; Pittsburg Bridge Co., $11,500 
The contract has been awarded to the Boston Bridge 
Works. 

Cohasset Narrows, Mass.—The bridge proposed at 
this point will cost $12,900 to $25,000. The Courty Com 
missioners of Plymouth and Barnstable counties have thy 
matter in charge. 
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HIGHWAYS. 

Maine.—The selectmen of West Madison have Jaid out 
3 miles of new roads. 

Pennsylvania,—The Mount Pleasant & Donegal Turn. 
pike Co. has been organized at Greensburg, Pa. Presi- 
dent, 8S. P. Zimmerman. Secretary, J. D. McCaieb. 

Georgia.—The House has passed the road bill drawn 
up by Mr. Holtzclaw, of Houston, being the first general 
road law providing for the maintenance of public roads 
by taxation ever passed by the Legislature. It places the 
direction of road work in the hands of the county com. 
missioners, county judge or ordinary, whichever of these 
authorities is in charge of county matters. <A tax of 2-1) 
of 1 per cent. is authorized to be levied, which, with the 
commutation tax, not exceeding $4 per year, shall consti 
tute a road fund. Roads may also be worked by chain 
gangs. 

Michigan.—A gravel road between Allegan and the 
Lake Shore is projected. 

Wisconsin,—The committee composed of Messrs 
Friessenborg, Cunningham and Willard, to survey a read 
to run through Ashland County, has been accepted by the 
County Board. The road will start at the village of But- 
ternut, and run to Ashland. The main road will be 6 
miles in length. The different towns will be assessed as 
follows: Vaughn, $5,500; Knight, $5,000; Jacobs, $5,500; 
Morse; $7,000; Ashland, $6,500; Butternut, $5,500. 


WATER-WORKS. 
NEW ENGLAND. 

Farmington, Me.—The people have voted, 97 to x2, to 
contract with the Farmington Water Co. for 34 hydrants 
at a yearly rental of $1,200 for 5 years. The works have 
not been built. The city will have the right to buy the 
works at the expiration of the contract. 

St. Albans, Vt,—Oct. 24 the people vote on the building 
ofa new dam and reservoir and the laying of a new supply 
main from the present reservoir. 

Alton, N. H.—An effort to form a water company is be 
ing made. 

Bethel, N, H.—Works are projected at an estimated 
cost of $6,000, 

Great Fatls, N. H.—A new system is talked of hy the 
general public. 

Penacook and Boscawen, N, H.—Iit is reported that 
the precinct has voted to build works atan estimated cost 

of $85,000. The supply will be by gravity from Great Pond, 
and there will probaly be a 2,500,000-gall. distributing res 
ervoir about three miles from the village. Surveys and 
estimates have been made by Bartlett, Gay & Young, 
Manchester. Address’ C. H. Amsden, 

Fairhaven, Mass,.—Construction of the works so long 
projected seems probable. It is proposed to build a filter 
gallery, 1,05) ft. in length, across the valley of the Naska 
tucket River, and to pump to a 3) x 125-ft. stand-pipe 
Estimated cost, $100,004, Engineer, M. M. Tidd, f)):2. 

Hanson, Mass ,.—Works are being considered. 
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Quincy, Mass.—A request for 24 additional hydrants 
has been made. 

Saugus, Mass.—An appropriation of $16,500 has been 
made to extend the mains. : 
Stoughton, Mass.—H. C. Kimball, Town Clerk, in- 
forms us that the town has chosen a committee to confer 
with the company regarding the purchase of the latter's 

works. The committee will report next March. 
Worcester, Mass,—City Engineer C. A. Allen has rec- 


ommended that the Holden dam be raised 10 ft. Plans 
have been ordered. 
MIDOLE. 
Chester, N. ¥.—J. B. Rid+:, So. Norwalk, Cla 13 


reported on a supply from Long Pond. 

Dansville, N. ¥.—The following is from E. R. Wood- 
ruff, Clerk: 

The village has no works except for fire purposes. We 
have been talking of introducing water for domestic use, 
but as yet nothing has been done. 


Glens Fatls, N. Y.—An additional supply is being con™ 
sidered at special village meetings. 

Mechanicsville, N. ¥.—P. H. Baerman, Troy, esti- 
mates the cost of works as about 356,000. It is thought 
that a special election will scon be called to vote on the 
question . 

Newburg, N. ¥.—A special election will be held to vote 
on issuing $75,000 of bonds, of which $2),000 is desired to 
buy land, $15,000 to build an open ditch between Wasbing- 
ton Lake and Silver Stream, and $40,000 to remove stumps 
and muck fromthe lake. A new 2,000,000-gail. pump is 
also proposed. 

Newtown, N, ¥.—The Board of Town Officers has voted 
not to give a franchise to the Newtown Water Supply Co. 

New York, N. ¥.—The Aqueduct Commissioners pro- 
pose to modify the plansfora high masonry dam at the 
mouth of the Croton River to conform more nearly with 
the design of Chief Engineer Fteley, and to bring the cost 
within $3,009,000. 

Walden, N, ¥.—Bonds for works to the amount of 
$25,000 have been voted. It is stated that the supply will 
be pumped from the Wallkill River to a 200,000-gall- 
stand-pipe, and that 24% miles of street mains will be 
laid. Power will be furnished by the New York Knife 
Co, 

Walton, N. ¥.—The old company will build a dam 
across Carr’s Creek. 

Waverly, N. ¥.—The company will extend its system 
in East Waverly. 

Yonkers, N. Y.—Weare informed that the contract 
for a 20 * 122-ft. stand-pipe has been awardod to Morris, 
Tasker & Co., Philadelphia, for $8,917. 

Asbury rark, N, J.—A franchise has been granted to 
the West Asbury Park Water Co. All the principal mains 
must be laid by Dec. 1. J. C. W. Stout is one of the incor- 
porators. 

Egg Harbor City, N. J.—A franchise will probably be 
granted a company. William Tayl.ris at the head of the 
enterprise. 

Plainfield, N. J.—The borough of North Plainfield has 
contracted with the Plainfield Water Supply Co. for 75 
hydrants at $1,050 per year. 

Irwin, Pa,—It is reported that a survey has been made 
for works with a supply pumped from the Youghiogheny 
River tO a reservoir. 

Philadelphia, Pa,—A gravity supply and increased 
pumping and storage facilities have been recommended, 
as noted elsewhere. 

SOUTHERN. 

Waynesborough, Va.—The following is from W.N. 
Fishbourne: 

I will build works at an estimated cost of about $7,000, 
pumping direct to the mains at first and to a stand-pipe 
later. ‘Two water-wheels, 36 and 39-in., are wanted. A 


500,000-gall. pump and about two miles of mains are pro- 
posed. Population, 2,000. 


Weston, W. Va.—Works are wanted. 

Wheeling, W. Va.—It is reported that $100,000 will be 
appropriated for new pumping machinery, and $25,000 for 
a new station. 

Green Cove Springs, Fla.—The following information 
has been received: 


The Mutual Water Co, proposes to let contracts in No- 
vember for works estimatec to cost $8,000. it is hoped 
that sufficient pressure can be obtained from artesian 
wells. Address J. F. Greed, Secretary. Population, 1,500. 


Orlando, Fla,—Water-works bonds have been sold at 
par, 

Collinsville, Ala.—Address Beavers & Marsh regard- 
ing proposed works. 

Monroe, La.—It is reported that W. A. Bright has 
made a proposition to the mayor to build works. 

Greenville, Tenn,.—It is thought that works will soon 
be built. 

NORTH CENTRAL, 


Toledo, O.—Bids for six 280 HP. boilers, setting same, 
and improvements to the pumping station will be received 
Nov. 10, A large number of meters are being put in. 

Wyoming, OU.—Works t» be owned by the village are 
proposed at an estimated cost of $25,000. Supply. driven 
wells, by pumping. Hartwell, Lockland and Reading 


might be supplied in conjunction with Wyoming. R. D. 
Barney is Mayor. 


Linton, Ind.—Works are talked of. 


Kulamazoo, Mich Ww 
provements. 
St, Joseph, Mich.—Bonds have been voted for works. 
Fairbury, Tll.—An extension of the mainsis talked of. 
NORTHWESTERN 
Tama, Ta.—Bids for building works are wanted until 
Oct. 22. There with be two duplex 500,000-gall. pumps, a 
20 < 20-ft. surface well, or a driven well system, about 
three miles of 10 to 4-in. pipe, 34 hydrants, gates and 
Adress C. A. Hilton, Mayor. 
Duluth, Minn, —The finance committee of the council 


R. Coats has reported on im™ 


specials. 


has been authorized to negotiate for the purchase of the 
company’s works. 

Lawrence, Kan An ordinance repealing the com 
pany’s franchise has passed a second reading 

Delt Rapids, 8S. Dak.—Works are advocated by the 
Times. 

SOUTHWESTERN 

Brookfield, Mo.—Cook wells will be used for a supply 
1). Cheney is inaking plans for works and bids will soon 
be invited. 

Childress, Tex.—G. HU. Chipman can give information 
regarding proposed works. 

Flatonia, Tex.—A water-works investigating com- 
mittee has been appointed A supply will be sought. 

Gatesville, Tex.—J, 3. Thatcher, Dailas, informs us 
that the company has let the contract for building works 
to 8. 8. Mazo & Co., Fort Worth. There will be a 350,000- 
gall, pump, 12 <60-ft. stand-pipe and 20,000 fc. of street 
mains. 

Longview, Texr,— Works are still under consideration 

Orange, Tex.—It is reportea that a franchise has been 
granted. 

PACIFIC. 

Edison, Wash,—The proposed works are estimated to 
cost $3,000. 

Medicine Lake, Wash.—At an informal meeting of 
citizens a unanimous vote for works was given. 
C. 8S. Cadwell or W. I. Dwyer. 

Fort Jones, Cal,—\t is reported that works will be 
built by E. Reichman, the supply to be pumped toa tank 
on a hill. 

Santa Barbara, Cal, 


Address 


An informal proposition to sup 
ply the city has been made by the Laguna Blanca Water 
Co., which is controlled by the Pacific Improvement Co. 
Estimated cost, $400,000. 
ARTESIAN WELLS. 

Pittsfield, Mass,— wells are talked of in connection 
with the water-works. 

Marion, S, C.—It is reported that $10,000 has been 
voted for a well. Address the mayor. 

Aurora, Til.—Bids for sinking another well will prob- 
ably be asked soon by the Board of Public Works. 

Fairbury, 1U.—A wellin connection with the water 
works is projected. 

Tuscola, Iil.—Gray Bros., Chicago, have the contract 
for sinking a water-works well; price, $5,100. 

Elgin, Tex. 
supply. 


Wells are to be sunk for a general water 


IRRIGATION. 

Wyoming.—Laramie parties, it is said, will build a 
ditch between B'g and Little Laramie Rivers which will 
be 30 to 40 miles long and irrigate 40,000 acres. 

Bakersfield, Cal.—The main Canal of the Kern and 
Tulare Irrigation Districts will soon be located. 

San Diego, Cal —L. G. Mack, Secretary of the Santa 
Maria Land & Water Co. may be addressed regarding 
proposed imrovements estimated to cost $150,000. 

New Companies,—Colorado Irrigation & Land Co., 
Denver, Col., $500,000; to construct canal in Prowers Co. 
Porter Slough Ditch Co., Porterville. Cal., $50,000: 
directors, T. EK. Henderson, Emil Newman and others. 
Cache Valley Canal Co., Ogden City, Utah; $1,000,000. 


SEWERAGE AND MUNICIPAL, 


Sewers .-- Massachusetts.—Revere. A town meeting 
has been held for the discussion of the sewer question. 
Nantucket. A survey is oeing made for the proposed 
sewer system. 

New York,--Goshen. The sewer question is again being 
agitated.—— Sandy Hill. Pians for a system of sewers, to 
cost $50,009, have been presented to the village authorities 
by Mr. P. H. Baermann. of Troy.——Olean. Mr. C. C. Hop- 
kins, of the Stanwix Engineering Co., Rome, N. Y., has 
been engaged to prepare plans for the sewerage system. 

New Jersey.—Orange. Proposa)s for the construction 
of the outles sewer have been received from Smith & Mina- 
hin, of Easton, Pa.; Henry C. Eyre, of Philadelphia, Pa.; 
Edward McGovern, of Lancaster, Pa.: Sandford & Still- 
man Co., of Jersey City, N. J.; the Empire Coastruction 
Co., of New York, and Condon & Curley, of Jersey City. 

Pennsylvania,—Corry. Work has been commenced 
on the sewer system. R. H. Wilson, of Saltsburg, Pa., is 
engineer, and W.‘J. Dunn, of Allegheny, Pa., is con- 
tractor. The estimated cost is about $70,000. 

Ohio,—Cincinnati. The Board of Administration has 
had plans and specifications prepared for sewers and 
drains in District No. 24. 

Michigan,.—Negaunee. A sewer system ia projected. at 
an estimated cost of $46,700.—Arn Arbor. The sewer ques- 
tion has been defeated by one vote, and will now be de- 
ferred until next spring. 


Utah,.—Ogden. New sewers will be built at a cost of 
$17,000. 

Washington .—Seattle. The Board of Public Works 
has decided to readvertise for bids on the Lake Union 
sewer to give contractors the opportunity of bidding on 
lining and excavation in one bid instead of requiring sep 
Fair Haven. The contract 
for section No. 1 of the sewer system has been awarded to 
Boyce & McKenzie. The other sections will be readver 


arate bids on each as before. 


tised. 

Phenix, The Arizona Water-Works & 
Sewerage Co. has been organized by Frank Baxter, H. N. 
Alexander, and J. L. B. Alexander, to build sewers under 
a franchise from the city. Capital stock, $500,000, 


Street Work. Birmingham. Itis pro 
posed to pave Elizabeth St. with granite blocks, but the 
property owners have petitioned for vitrified brick. 

Okhio,—Piqua. Brick paving is projected, and a com 
mittee has inspected this class of paving at Dayton 

Illinois 
providing for about a mile of brick sidewalks 
Duluth. Lake Ave. is to be 
cedar blocks on plank and sand foundation, St. Pan), 
The Board of Public Works recently opened bids for the 
paving of Third St. with cedar blocks. The estimate of 
the City Engineer for the work was $10,20', and as the bids 
ran from $11,295 to $12.50) the board rejected them all, and 
instructed the clerk to advertise for new bids. 


Arizona 


Connecticut 


Lineoln. An ordinance has been introduced 


Minnesota, paved with 


Washington Tacoma. There is considerable discus 


sion over the paving material to be adupted. bituminous 
rock is favorably considered. Brick, stone, wood and 
asphalt have also been discussed. 

Bonds.—San Antonie, Tex for paving 
Hastings. Neb.; $25,000, for paving. Redlands, Cal. ; $100, 
000, for storm water canals. Lynn, Mass.; $25,000, for side- 
walks, St. Paul, Minn.; $25,000 by the Park Board, for 
improving Lake Como. Atlanta, Ga.: $140,000, doc, Day 
ton. O.: $100.00, for street paving: C. A. Herbig, City 
Auditor, Oct. 23. Orlando. Fla.: $15.00) for paving, sold 
to Barnes & Nokes. Los Gatos, Cal.; $25,000 for sewers 
and $5,000 for street Viontesano, Wash.: $100,000 county 
bonds; the Lewis Co. Commissioners. 

ELECTRICAL. 

Electric Lignt.— Franklin. N. H.—The Gas & Ele« 
tric Light Co. has let a contract to the Edison Co. for a 
plant with 45 are lights. The company will light Franklin 
Falls with 33 lights at $65 per light per year for 5 years 

Saratoga, N. ¥. 


$15,000 at 6 


The taxpayers have voted in favor of 
electric lighting for the streets. 

Tyrone, Pa.—The Home Electric Light Co. has a 3 
years’ contract for 2,000 c. p. lights at $75 per light per 
year, 

Franklin, Va.—An electric light plant is to be put in. 
For particulars address the Mayor. 

Waynesboro, Va.—The Waynesboro Street Railway, 
Light & Water Co., Mr. W. N. Fishburne, President, will 
putin adynamo with a capacity of 500 lights of 16¢. p., 
and will drive it by water power. 

Cleveland, O.—A street lighting contract is expected 
to be made with the electric railway companies. 

Tipton, Ind.—A contract for 15 Thomson-Houston 
lights has been let to A. 8S. Nickey at $70 per light per 
year. 

Linecotn, Ill,—An ordinance has been passed which 
provides that the city pay $4,250 per annum for 65 arc 
lights of 1,200 c. p., 50 to be lighted dark nights from a 
few minutes after sunset until midnight, and !5 to burn 
all night. These lights are to be suspended from wires 
attached to poles 20 ft. high from the ground. If the city 
should require more lights the all-night ones are to cost 
$70 per annum and the midnight ones $60. 

Rich Hitl, Mo,—The town has voted in favor of electric 
lighting, which will be put in by W.P. Munro, of Nevada. 

Ogden, Utah,—The Ogden City Ry. Co. has applied for 
a franchise for using its wires for electric lighting. 

Seattle, Wash.—The joint street light committee, to 
which was referred the comiounication of the Board of 
Public Works, together with bids submitted for lighting 
the streets for the ensuing year, reported that the city 
should own and control its own street lights, but could 
not see how it was possible to do so at present. It there- 
fore recommended that a proposition to bond the city for 
the necessary funds for that purpose be submitted to the 
voters at the next general election. The report was 
adopted. 

Modesto, Cal.—The Board of City Trustees has awarded 
a contract for lighting the streets and jail tothe electric 
light company, at $5.50 per light. 

Companies.—Leslie Electric Light & Power Co.. of 
Leslie, Mich.; for light, heat and power; $10,000. St. Paul 
Electric Mfg. & Construction Co., of St. Paul, Minn.: 

Paul Mattin, J. T. Hughes, C. H. Lieman; $100,000. Lander 
Electric Light & Power Co., of Lander, Wyo.; J. D. 
Woodruff, E. Amoretti and W. Wallace; $10,000. Ashue- 
lot Valley Electric Lighting, Heating & Power Co., of 
Winchester, N. H.; Merchants Electric Light Co., of 
Leavenworth, Kan.; President, C. M. Salinger; Secretary, 
J. H. E. Wiegant. Heat, Light & Power Co., of Chicago, 
Ill.; D. E. Davis, Wm. Barrett and Ernest Kauffmann; 
$20,009,090, Cataract Electric Co., of Butfalo, N. Y.; (, 
H. Sweet, F. H. Locke, E. Hayes; $40,000. 
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CONTRACTING. 

Sewers.— Baltimore, Md,.—The following proposals 
have been received by the City Commissioner for furnish 
ing material for the Druid Hill Ave. intercepting sewer. 
The sum appropriated for the sewer is $190,000. Bricks: 
Pitcher & Creager, hand-made, $9.25 per 1,000, machine 
made, $8.50; W. H. Perot, $8 for each; J. R. Busey & Son, 
$9.40 and $5.60; Kline Bros., hand-made, $8.49; Donnelly & 
Son, $8.39 and $7.99; Maryland Brick Co., machine, $7.20; 
George W. tobinson, Jr.. & Bro, $8.40 and $s. 
Sewer blocks: Benjamin Kepner, $155 per 1,000, 
or $1.55 per yd.; MecClenahan & Bro, $200, or 
$2 65; Guilford & Waltersville Co., $195 or $2.58. Rubble 
and dimension stone: John Harris, rubble, $2.10 and 
$15.50 per cu. yd.; J. H, Atkinson, $1.85; B. Kepner, $2.50 
and $415; Maryland Granite '°o., $1.75 and $7. Sand: Leon- 
ard & McGovern, 85 cts. per cu. yd.; Pat Keelty, 90 cts.; 
Morgan & Bresnan, % cts. Timber: Heise & Bruns 
North Carolina pine $13 per M, Virginia $12 and $13, chest 
nut logs 75 cts. each; J. 8. Hoskins, logs $2.25 each; P. M. 
Womble, North Carolina $12.50 to $14.50, Virginia $11.50 
to $12.50, logs 60 to 75 cts. each. 

Monmouth, I1l.—The contract for sewer construction 
has been awarded to Peter Simons, of Burlington; 18-in. 
vitrified pipe, 85 cts, per ft.; 15-in., 69 cts.; 12-in., 69 cts.; 
12-in., 54 cts.; 8-in. laterals, 50 cts.; 6-in. slants, 38 cts.; 
catch basins and connections, $32 and $8 each; manholes’ 
$30 each. 

Dredging.— Detroit, Mich.—The following proposals 
have been received for dredging 4,500 cu. yds. at the light. 
house depot wharf: T. M. Hubbell, Detroit, 35 cts. per cu. 
yd.; J.C. & J. H. Davis, Toledo, U., 39 cts.; B. Norton & 
Co., Detroit, 41 cts. The contract was awarded to T. M. 
Hubbell, 

Fortifications.—Philadelphia, Pa.—The contract 
for material for the construction of a pile and timber 
foundation for a mining casemate, cable gallery and pas- 
sage way on Pea Patch Island, Delaware River, has been 
awarded by Major C. W. Raymond, U.S A.,to Henry M. 
Doremus, Newark, N. J., at the following prices: 24,000 
lin. ft. of Delaware pine piles, 124cts. per lin. ft.; 11,000 ft» 
B. M. of yellow pine pile caps, $37.50 per M., B. M.; 12,000 
ft. B. M. of yellow pine plank, $36 per M.,B. M.: 750 lin. 
ft. of white oak trenails, 6cts. per lin. ft.; 600 Ibs. cut 
spikes, 5cts. per lb. ; 300 cu. yds. of gravel or sand, d0cts. 
per cu. yd.; total, $4,069. 

Levees.—The contract for 40,000 cu. yds. of the Cabin 
Teele levee, Louisiana, has been awarded to Robt. John- 
von, of Memphis, Tenn , at 1734 cts. per cu. yd. The low- 
est bids for the Hardscrabble and Tensas levees have been 
approved by the War Department as follows: Tensas Basin 
in Louisiana: Kempe, upper section, Tensas parish, 98,500 
cu. yds., Carey & Bradburn, 23.79 cts. per cu. yd,; lower 
section, 33,700 cu. yds., T. A. Helgason, 14.45 cts.; middle 
section, 66,000 cu. yds., Carey & Bradburn, 44.98 cts. Hard- 
scrabble, Tensas, 104,000 cu, yds., Carey & Bradburn, 29.98 
cts. The contract forthe Cottage Home levee, in Tensas 
parish, 90,000 cu. yds., has been awarded to 8. L. Jones at 
12 cts. per cu. yd.; and the contract of the Deer Range 
levee, in Plaquemines parish, 36,000 cu. yds., toS. J. Traw- 
ley at 15.23 cts. The contract for the new levee at Fort- 
ville, La., has been awarded to the Andrews Bros. Con- 
struction Co. at 13.44 cts. per cu. yd. 


PROPOSALS OPEN. 


Land Reclamation.—Toronto, Ont.—Improving the 
sanitary condition of Ashbridge’s Bay and reclaiming 
marsh lands, For particu'ars see advertisement. Edward 


Hewitt, Chairman Ashbridge’s Bay Committee, City Hall. 
Nov. 4. 

Roads.— Pensacola, Fla.—To oversee repairs and con- 
struction of roads and bridges of Escambia County. The 
Board of County Commissioners, Pensacola, Fla. Nov. 10. 

Sewers.— Roanoke, Va.—About 2,000 ft. of brick storm 
water and intercepting sewer. J.J. Sheehan. Oct. 20. 


MANUFACTURING AND TECHNICAL. 


Locomotives.—The Baldwin Locomotive Works, of 
Philadelphia, Pa., have built a ten-wheel compound engine 
for the New York, Lake Erie & Western; also a ten wheel 
compound, 2 ten-wheel simple and 2 eight-wheel simple 
engines for the Los Angeles terminal. They have orders 
for 10 compound engines for the Philadelphia & Reading, 
5 forthe Pennsylvania and 2 for the Lehigh Valley, and 
for a three-cylinder engine for the Pike's Peak rack rail- 
way. The Cooke Locomotive Works, of Paterson, N. J., 
have an order for 25 engines for the Chicago, St. Paul & 
Kansas City. The Schenectady Locomotive Works, of 
Schenectady, N. Y., have an order for 41 eight-wheel and 
19 mogul engines for the New York Central & Hudson 
River. Ihe Rhode Island Locomotive Works, of Provi- 
dence, R. L., are building a double-end tank engine for the 
Portland & Rochester. The Canadian Locomotive & En- 
gine Co., of Kingston, Ont., has completed one of the tank 
engines for the Chignecto Ship Ry. 

Cars.—The St. Charles Car Co., of St. Charles, Mo., has 
orders for 10 passenger cars for the Lake Shore & Michi- 
gan Southern, and 2 baggage cars for the Pittsburg & 
Lake Erie. The Barney & Smith Mfg. Co., of Dayton, O., 
is building 20 passenger cars, 2 dining cars and 6 mail and 
express cars for the Northern Pacific. The Duluth Mfg. 
Co., of Duluth, Minn., has an order for 100 freight cars for 
the East Tennessee, Virginia & Georgia. The Mt. Ver. 
non Car Mfg. Co:, of Mt. Vernon, Ill., has orders for 200 
coal cars for the Evansville & Terre Haute, 100 refrigera- 
tor cars for the Mobile & Ohio and 50 box cars for the 
Southern Dispatch Lumber Co. The Limestone Springs 
Lime Co., of Gaffney City, S. C., wants 2 standard gage 
second-hand street cars, } 

Car Heating.—The direct steam heating system of the 
Consolidated Car Heating Co., of Albany, N. Y., was lately 
adopted by the New York Central & Hudson River R. R. in 
place of the Martin system, the work of equipping the cars 
to be completed within 60 days, and the Sewall steam 
coupler to be used. This was the outcome of an injunction 
obtained by the Martin Co., preventing the use of the Sew- 
all coupler with its system of steam heating, but that 
company has since withdrawn its opposition. *The Cana- 
dian Pacific has recent!y ordered of the Consolidated Car 
Heating Co. 90 commingler equipments; the Boston & 
Maine, 65; the Old Colony, 50, and the Concord & Montreal 
35. With allof thesethe Sewall coupler is used. The 
company has completed the equipment with steam heat 
of the last of the 200 cars for the New York, New Haven 
& Hartford R. R., and is rapidly applying‘sits hot water 
circulating system to the carsof the New York & New 
England R. R., in connection with which the Gibbs 
coupler is used. 

Car Lighting.—The limited trains of the Cincinnati 
Southern R. R. between Cincinnati and Florida are being 
fitted for the use of the Pintsch gas system, in preparation 
for the winter traffic. 

The International Railway Equipment & Sup 
ply Co., of New York, has been organized. President, 
G. W. Bentley; Vice-President and General Manager, G. 
Leve; office, 45 Broadway. 


The National Water Purifying Co., of Noy York 
reports a second order from the Mfg. Investmen: : 
Madison, Me., for a high pressure filter plant of » 
galls. capacity in 24 hours. 

The C. W. Hunt Co., New York, manufa: turing hoist. 
ing plant, portable railway track, etc., states that hav os 
no trade with middlemen, and paying no commissions, jt 
gives no anxious thought as to whether parts can }y thade 
a little cheaper, but tries to have materia! and workinan 
ship as good as possible. 

The Berlin Iron Bridge Co., of Kast Berlin, Conn 
has the contract for rebuilding, with iron buildings of jj. 
own design, the plant, recently destroyed by fire, of the 
Delaware Lron Co., owned and operated by Morris. Tasker 
& Co., of New Castle, Del. 

Companies.—Pneumatic Standard Railway 
Mfg. Co., of Chicago, IL; KE. Oates, W. 0. Osgood and 
John Irvine; $300,000. Steele Signai Co., Chicayo. Hl: J. 
W. Steele, Charles Higgins and H. W. Powers; $1,000,000 
Red Wing Sewer Pipe Co.,of Red Wing, Minn.: President, 
E. H. Blodgett; Secretary, T. W. Hoyt; $100,000. Santa 
Maria Asphalt Co., of Santa Maria, Cal.; $250,000. Switch 
& Foot Guard Co.,of Jersey City, N. J., to manufacture 
the Wakefield Foot Guard, for frogs and switches: $100... 
000. American Engineering Co,, of Jersey City, N. J.: G 
T. Woods, of Jersey City; C. C. Horner, of Brooklyn, N, 
Y.; Henry Rein, of New York, N. Y,; $1,000,000, Consoli- 
dated Railway Construction Co., of Jersey City, N.J.; 
$500,000. National Gas Heating Co., Camden, N. J., and 
Philadelphia, Pa.; J. J. Martin and H. C. Francis, of 
Philadelphia; J. E. Barton, Camden, N. J.; $1,000,000 

Metal Market Prices —Rails.—New York: $30.) 
to $31; old rails, $21 for iron and $16.50 to $17 for steel; 
girder rails, $40.. Pittsburg: $30; old rails, $23.75 to $24.50 
for iron and $18 to $18.50 for steel. Chicago: $30.50 to $33: 
light and street rails, $32.50 to $35; old rails, $21 for iron 
and $14 to $16 for steel. 

Track Materials.—New York; steel angle bars, 1.75 to 
1.9 cts.; spikes, 2.15 to 2.25 cts, ; track bolts, 2.8 to 3 ets., with 
square and hexagon nuts. Pittsburg: splice bars, 1.75 to 
1.85 cts. for iron or steel; iron or steel spikes, 2.1 to 2.15 
cts.; iron track bolts, 2.7 cts. with square and 2.8 with 
hexagon nuts. Chicago: splice bars, 1.85 cts. for iron, 2 
cts. for steel; spikes, 2.2 to 2.25 cts.; track bolts, 2.75 ets. 
with hexagon nuts. 

Pipe.—Cast iron, $20 to $30 per ton. Wrought iron, dis- 
counts as follows, at Pittsburg: 57% and 474% per cent. on 
black and galvanized butt-welded; 6714 and 55 per ceat. 
on black and galvanized lap-welded. Casing, 55 per cent 

Foundry Pig TIron.—New York: $14 to $17. Pitts- 
burg: $14.50 to $16.50. Chicago: $14.50 to $17.50. 

Lead,—New York: 4.45cts. Chicago: 4.35 to 4.4 cts. St 
Louis: 4.3 to 4.32 cts. 

Structural Material.—New York: beams, 3.1 cts.: 
channels, 3.1 cts.; angles, 1.9 to 2.1 cts.; tees, 2.45 to 
2.75 cts.; sheared iron plates, 1.95 to 2.25 cts.; steel plates, 
1.95 to 2.15 cts. for tank, 2.2 to 2.3 cts. for shell, 2.45 to 2.65 cts. 
for flange, 3 to 3.25 cts. for firebox. Pittsburg: beams. 
3.1 cts.; channels, 3.1 cts.: angles, 2 cts.; tees, 2.6 cts. ; un- 
iversal iron mill plates, 2 to 2.05 cts.; sheared steel bridge 
plates, 2.15 to 2.2 cts.; refined bars, 1.8 to 1.85 cts.; steel 
plates, 2.05 to 2.1 cts. for tank, 2.15 cts. for shell, 2.4 to 2.55 
Cts. for flange, 3.9 to 4.25 cts. for firebox. Chicago: beams, 
3.2 cts. ; channe!s, 3.2 cts.; angles, 2.05 to 2.1 cts.; tees, 2.6to 
2.7 cts.; universal plates, 2.15 to 2.2 cts.; sheared steel 
plates, 2.2 to 2.25 cts. for steel; steel plates, 2.4 to 2.6 cts. 
for tank, 2.75 to 3 cts. for shell, 3 to 3.5 cts. for flange; 
5 to 5.5 cts. for firebox; boiler rivets, 4.25 cts. 
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“Reclamation of Marsh Lands. 


| YY RECK OF SCHOONER ANDREW J. 


ENGINEER ’sS 


Tenders addressed to the undersigned will 
be received through registered post up to noon 
on Wednesday, the 4th dey of November next, 
for improving the sanitary condition of Ash- 
bridge’s Bay and reclaiming the marsh lands 
adjacent thereto. 

These lands comprise about 1,300 acres, and 
are situated on Lake Ontario, within the limits 
of the city of Toronto, and will, when re- 
claimed, be valuable as sites for manufacturers 
of all kinds. 

Terms, conditions and specifications for the 
proposed works have been adopted by the City 
Council. Copies can be obtained upc 1 appli- 
cation at the oftice of the City Clerk. Plans 
of the works may be seen at the office of the 
City Engineer. 

The consideration to be given by the city in 
payment for the works and improvements will 
be a lease of the strip of land atong the south 
shore of Ashbridge’s Bay, and the land now 
known as the Marsh” for a term of forty-five 
yeara, free of rental, such lease to be renew- 
able for a further term of twenty-one years, 
the rental to be determined by arbitration in 
the usual way. 

ALTERNATIVE TENDERS. 

Parties who do not desire to tender upon the 
specifications adopted by the City Council may 
submit alternative tenders. 

The city reserves the right to reject any or 
all. EDWARD HEWITT, 

Chairman Ashbridge’s Bay Committee, 

Crry Hat, ToRONTO, Oct, 2, 1891, 42-2t 


Proposals for Pumping Machinery 


Sealed proposals will be received by the \ 
Board of Water and Lighting Commissioners, 
of the City of McKeesport, Pa., until noon on 
the 5th day ot November, 1891. for the farnish- 
ing and erection of two (2) three million gallon, 
horizontal duplex direct acting, compound 
condensing, or non-compound condensing, 
rotative pumping engines, of the outside cen- 
ter packed water plunger pattern, for the Mc- 
Keesport Water Works; together with all ap- 
purtenances and connections thereto, as set 
forth in the specifications for said engines, now 
in the office of the Superintendent of water- 
works. 

Said Board of Commissioners reserve the 
right to reject any or all proposals, 

Copies of specifications will be mailed upon 
application. All proposals shall be endorsed 
“Proposals for Pumping Machinery” and di 
rected to the undersigned. 

By order of the Board, 
JOS. ECOFF, Superintendent, 

Oct. 7, 1891. 41-3t 


JAMES H. FUERTES, 


CIVIL ENGINEER, 


CAMDEN, ARKANSAS. 


Surveys, Designs for and Superintendence of 
Construction of Bridges, Roads, Sewers and 
Water Supply. Aes 

Examinations and reports on condition of ex- 
isting structures. 


. YORK—Engineer Offize, U. S. Army, 
Newport, R. L., Oct. 2, 1891. To whom‘it may 
concern: Whereas, navigation is obstructed 
and endangered by the wreck of the schooner 
Andrew J. York lying in Nantucket Sound, 
about 74% miles N. W. 4 N. from Nantucket 
Light; Notice is hereby given to all persons 
interested in said vessel, her cargo and all 
other property thereim, that if within thirty 
(30) days from the date ot this advertisement 
they shall not have signified to me their inten- 
tion and taken preliminary steps to remove 
said wreck, etc., as soon as practicable, the 
same will be considered as abandoned and 
derelict, and will be removed by the United 
States under authority of law. Sealed propos- 
als, in triplicate, for the removal of said wreck 
will be received at this office until 12 o’clock, 
noon, on Monday. the 2d day of Nov., 189), and 
then opened. The attention of bidders is in- 
vited to the Acts of Congress approved Feb. 
26, 1885 and Feb. 23, 1887, Vol. 23, page 332, and 
Vol, 24, page 414, Statutes at Large. The 
United States reserves the right to reject any 
or all a. and to waive any informali- 
ties. Full information furnished on ee 
tion. By authority of the Secreta Var: 
W.R. LIVERMORE, Major of Engineers. 41-3t 
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FIELD BOOK 
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THIRD EDITION. 


To which is added much valuable informa- 
tion on Railroad Surveying and Construction, 
by the late Prof. Chas. A. Smith, C. E., of 

—_—— University, St. Louis, Mo, Wm 
F. Shunk, C. E., and others. 


COMPILED AND EDITED BY 
GEO. H. FROST, C. E. 


CONTENTS. 
Method of Staking out and Keeping Field 
Notes of Railroad Curves. s 
Railroad Curve Tables, for expeditiously de 
termining the points at which to commence the 
beg Me = : a 
Keeping the Field Notes of a Railroad Sur 
| ve from which the Center Line is Laid. 
Excavation and Embankment; Application 
of the Prismoidal Formula. ‘ 
Excavation and Embankment Tables. 
Instructions to Division and Assistant 4 
neers relative to Field Notes on Surveys for the 
South Penna. R. R. Co. Prot 
Engineering Field Work. By the late! . 
pase. ——— of Washington University, © 
uis, Mo, 7 
Regulations for the Engineering Departs 
during Construction, prepared for th § one 
Penna. — Co. by uti van uak. Gc 
Howe Truss ges (Illustrated). | 
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